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DECHOLIN 


normalizes intestinal function 
in elderly, constipated patients 


A recent study! reports constipation in 50 per cent of 133 patients 
over 60 years of age. Discussing treatment, the authors note that: 


“A tendency to hard, firm stools may be over- ; 
come by producing the normal laxative for __ 
the digestive tract, namely bile... with dehy- 


drocholic acid... .”! 


“Constipation also is an added strain [in 
hepatic cirrhosis] and should be treated with 
mild laxatives. Bile acids are preferable to bile 
salts because they... decrease the viscosity of 
bile. Dehydrocholic acid may be used, 3to5 _ / 
grains (0.20 to 0.30 gm.) three timesaday.”2 __ / 


Decholin Tablets 

(dehydrocholic acid, AMES), 
3% gr. (0.25 Gm.), bottles 
of 100, 500, 1000 and 5000. 


AMES 


COMPANY, INC ELKHART, UNDIANA 
Ames Company of Canada, Ltd., Toronto 


1. Portis, S. A., and King, J. C.: 
J.A.M.A. 148:1073, 1952. 

2. Portis, S. A., and Weinberg, 
S.: J.A.M.A,. 149:1265, 1952. 
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an entirely different slant 
on antisepsis 


x Bactericidal—and morel An antiseptic must also 
penetrate and diffuse to provide full and pro- 
longed germicidal effect. Zephiran chloride is 
outstanding for its spreading and wetting prop- 
erties—effectively reducing surface tension. 
Its dispersive power contributes to the reliability 
of Zephiran chloride as a gram-negative and 
gram-positive bactericidal antiseptic. 


Supplied as: 
i Aqueous Solution 1:1000, bottles of 8 oz. and 1 U.S. 
gallon. \\ 
Tincture 1:1000, tinted and stainless, bottles of 8 oz. and <a Cc 
1 U.S. gallon. WINTHROP 


; Concentrated Aqueous Solution 12.8%, bottles of 4 oz. 
on and 1 U.S. gallon (1 oz. = 1 U.S. gallon 1:1000 solution), 
must be diluted. 


Zephiron, trademark reg. U.S. & Canada, 
brond of benzalkonium chloride (refined) Winthrop-Stearns Inc. « New York 18, N. Y. * Windsor, Ont. 
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Editorial 
SURGICAL TREATMENT OF CANCER OF THE Cervix. . . . . Alexander Brunschwig l 


Original Articles 


FREEZE-DRIED Aortic Grarts. A PRELIMINARY Report OF ExPERIMENTAL EVALUATION 


Lieut. James W. Pate and Lieut. Philip N. Sawyer 


A detailed experimental evaluation of freeze-dried aortic grafts in dogs. The first seventy homografts completed form 
the basis of this preliminary report. 


ANALYsIS OF ANESTHETIC SAFEGUARDS. REPORT OF A NATIONAL SURVEY. 
Herman W. Schweizer and Paul M. Wood 


An analysis of the returns of a nationwide survey on anesthetic safeguards currently practiced in operating rooms. 
It reviews the physical and chemical factors which are responsible for the elaboration of electrostatic charges. This 
article should be carefully studied by surgeons and anesthetists. 


Carpiac ARRHYTHMIAS DURING ANESTHESIA. A COMPARISON OF CYCLOPROPANE AND 
PENTOTHAL’-NitrRous Oxipe-ETHER ANESTHESIA... 
Jack L. Eisaman, Harold D. Caylor, Charles E. ad Ree 


Statistical data are given on the incidence of arrhythmias induced during 334 major surgical cases. Under cyclo- 
propane anesthesia 62 per cent had some type of arrhythmia, under pentothal-induced nitrous oxide-ether anesthesia 
9 per cent. A case of cardiac arrest occurred in each group and these are included as case reports. 


EMERGENCY INFRACOSTAL APPROACH FOR CARDIAC ARREST .. 
David J. Wexler, Fred and Kohn 


A discussion of the infracostal approach for manual massage of the heart in cardiac arrest. Presentation of the 
adjuvant measures useful in resuscitation. Illustrative cases are reported. 


PHEOCHROMOCYTOMA... « « « « » Joseph L. DeCourcy 


A résumé of the diagnosis of rae in patients with hypertension. The hazard.of the use of histamine 
and certain other agents is discussed, and one case is reported. 


NEPHRECTOMY AND HyperTENSION. THE ExPEeRIENCE IN Ong Uro tocic 
Comdr. Stanley J. Okulicz and Victor F. Marshall 


A review of nephrectomy and hypertension at the New York Hospital. Illustrative case reports and the incidence 
of success. 
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ELECTROLYTE SOLUTIONS 


ap 000 
SOLUTION Corbohydrate | 


Paty 


Lectete | NH, [Mg |HPO, 
Modified Duodenal Solution 80.0|36.0/4.6| 630| 600] — — Any 
Travert 10%-Electrolyte No.1 | 80.0/36.0/46| 63.0| 60.0] — |28| |Travert 10% | Any 
P| Travert 10%-Electrolyte No.2 | 57.0/250|—| 500| 250] — Vravert 10% | Any 
>) Travert 10%-Electrolyte No. >». 3 | 63.0/17.5 — {150.5} — | 70.0)—| — |Travert 10% | Any 
Ammonium Chloride 2.14% | — | — | —| 4000 -|- 
Darrow's 121.035 0| — |103.0 -|- 
| M/6 Sodium r-Lactute 167.0} —|—| — =|— 
> — 400 
> revert | 045% Nect | 77-0/40.0| —|117.0 


Milligram/100 cc. x valence x 10 __ 
atomic weight 


Wollet cards as shown 
available upon request 


E ADVANTAGES OF TRAVERT* 


REPLACEMENT OF ELECTROLYTES, AND 
CORRECTION OF ACIDOSIS AND ALKALOSIS 


% twice as many calories as 5% dextrose, in equal infusion time, 
with no increase in fluid volume * a greater protein-sparing action 
as compared to dextrose * maintenance of hepatic function 


Travert is a trademark of Baxter Laboratories. Inc. 
products of 
BAXTER LABORATORIES, INC. 


Morton Grove, Illinois « Cleveland, Mississippi 
DISTRIBUTED AND AVAILABLE ONLY IN THE 37 STATES EAST OF THE ROCKIES (except in the city of El Paso, Texas) THROUGH 


HOSPITAL SUPPLY CORPORATION 


GENERAL OFFICES « EVANSTON, ILLINOIS 
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A New Metuonp or Estimmatinc Bioop Loss purinc Surcery . . . . FrankCole 50 


A new method is offered for determining blood loss during surgery. The quantity of blood that has been lost should 
be known at all times so that replacement will not fall behind the loss at any time during an operation. 


Rutnoptasty. PsycHocenic ADJUNCT IN THE TREATMENT OF VASOMOTOR RHINITIS .. 
Lester W. Eisenstodt 53 
: The author postulates that the best surgical results (500 cases in his series) in the treatment of vasomotor rhinitis 


were attained by the simultaneous performance of rhinoplasty, submucous resection and bilateral amputation of the 
tips of the inferior turbinates during the height of the allergy season. 


NeEvuROsURGICAL PROCEDURES FOR RELIEF OF INTRACTABLE Pain. . Sidney W.Gross 58 


In discussing neurosurgical procedures for the relief of intractable pain the author evaluates peripheral nerve sec- 
tion, rhizotomy, cordotomy, sympathectomy and frontal lobotomy. 


PERIPHERAL NeRvVE SurGERY. INCISIONS FOR ExposuRES OF PERIPHERAL NERVES. 


Claude Pollard, Jr. and Everett G. Gronhem 61 


After accurate planning and allowance for proximal and distal extension the authors describe a satisfactory method 
for exposing all of the major peripheral nerves. 


REGIONAL ENTerRITIs. RESULTS OF SURGICAL TREATMENT 
Louis T. C. 70 


Sixteen cases of regional ileitis are presented, with no deaths. In the advanced group, an ileal exclusion with ileo- 
transverse colostomy was done in 50 per cent of the patients, and in 50 per cent a one-stage resection of the small 
bowel and the right colon with an end-to-end ileotransverse colostomy was accomplished. 


MESENTERICOPARIETAL HERNIA. REPORT OF THREE CASES. .. 
Roscoe C. Giles, Edward Del Beccaro, William Kliagensweich ond Herbert Trace 75 


A presentation of two cases of left and one of right mesentericoparietal hernia, with successful operation. Consider- 
7 ations of etiology and a brief review of recent literature. 


The causes, symptoms and treatment of painful scars, 


Modern Operative Technics 


RecuRRENT DIsLOCATION OF THESHOULDER. . . . . . . Toufick Nicola 85 


The pathology of recurrent dislocation of the shoulder is not the same in all cases. Therefore the operative treat- 
ment should depend upon the pathologic condition present. 
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New principle 


Streptomycin Therapy 


The hazard of ototoxicity is greatly reduced by 
combining equal parts of streptomycin sulfate 
and dihydrostreptomycin sulfate. The patient 
thus gets only half as much of each drug. The 
risk of vestibular damage (from streptomycin) 
and of hearing loss (from dihydrostreptomy- 


(di-STRI-sin) 


Cat treated with streptomycin is ataxic. 


cin) is greatly reduced. Therapeutic effect is 
undiminished. This principle has been demon- 
strated in both animals and man. In patients 
treated for 120 days with 1 Gm. per day of the 
combined drugs, the incidence of neurotoxicity 
was practically zero. 


Cat treated with the same amount of 
streptomycin-dihydrostreptomycin has 
normal equilibrium. 


Squibb Streptomycin Sulfate and 
Dihydrostreptomycin Sulfate in equal parts 


FOR GREATER SAFETY IN COMBINED ANTIBIOTIC THERAPY 
# These new formulations embody this new principle: 


DISTRYCIN DICRYSTICIN DICRYSTICIN FORTIS | DISTRYCILLIN A S$. 
Streptomycin sulfate, Gm. 0.5 0.25 0.5 0.25 
Dihydrostreptomycin sulfate, Gm. 0.5 0.25 0.5 0.25 
Procaine penicillin G, units —_— 300,000 300,000 400,000 
Potassium penicillin G, units _— 100,000 100,000 ae 


(All supplied in 1 and 5 dose vials) 


‘Distrycin’ and ‘Dicrysticin’ are registered trademarks; 
‘Distrycillin’ is a trademark. 


SQUIBB 


a leader in the research and manufacture 
of penicillin and streptomycin 
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Streamlined Article 
Wert Suspension STAmninc Metuop For Rapip ExAMINATION OF ExFOLIATED CELLS AND 
PARASITES FROM VAGINA AND INTESTINE. . . . . . Leonard R. Thompson 92 


The author describes a simple and rapid wet suspension staining technic for exfoliated cells and for material ob- 
tained by scraping or curetting in the detection of malignancy, estrogen level and infections due to trichomonas and 


Case Reports 
FoLLiIcULAR LYMPHOBLASTOMA OF THE ILEUM 


G. F. Wollgast, F. Robert Mizer and John W. Haskin 98 


Follicular lymphoblastoma is a systemic disease; it rarely starts in the small bowel. Two cases involving the jejunum 
have been reported and an additional case involving the ileum is added. 


ConGENITAL Mecaco ton, Its AND TREATMENT 


J. M. McCaughan, Joseph Ninecurt end Robert H. Ruby 102 


The result obtained in a case of congenital megacolon by resection of the non-dilated segment of the rectum and 
rectosigmoid with primary anastomosis. 


RuptTurRED MULTILOCULAR PsEUDOMUCINOUS CysTADENOMA OF THE OVARY WITH PLEURAL 


EFFUSION. . . . Edison S. Shaw 107 
Presentation of a case of Meig’ 8 ideas caused by multilocular sedated cystadenoma of the ovary. 
VoLvuLUs OF THESTOMACH . . John P. West and Vaun T. Floyd 112 
Symptoms suggestive of volvulus of the stomach. Diagnosis, treatment and a case report. 
VoLvuLus OF THECECUM. . . . Gerard Desforges and Hugh Wilson 116 


A case of volvulus of the cecum with associated perforation is presented. 


BENIGN Non-TRAUMATIC STRICTURE OF THE INTRAHEPATIC Bit—E Duct... 
Jerome J. Weiner and Samuel LaCorte 120 


A case of benign stricture of the left hepatic duct, non-traumatic in nature, which was demonstrated by postoper- 
ative cholangiographic studies. 


HyprocorTIsone IN TENNIS ELsow. Irvin Stein, Raymond O. Stein and Martin L. Beller 123 


Five cases of tennis elbow were treated with the local instillation of 25 mg. (1 cc.) of hydrocortisone, with relief in 
four cases. 
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For rapid preparation of lesions for SKIN GRAFTING: 


Effective antibacterial agents that 


do not impede healing : 


A patient, 68 years old, suffered severe burns of face, 
arms and torso. Sixteen days later, Furacin impreg- 
nated gauze was applied under wet pressure dressings. 
Clean, firm, cherry-red granulation tissue developed 
promptly (Fig. 1). Following skin grafting, Furacin 
gauze was again applied with wet pressure dressings. 

The excellent results are shown in Fig. 2, six months 
later. 


CS 2 
COUNCIL 
PHARMACY 
CHEMISTRY 


FURACIN" 


FURACIN SOLUBLE DRESSING © FURACIN SOLUTION 


NORWICH 


FURACIN 


BRAND OF NITROFURAZONE 


FURACIN SOLUBLE DRESSING 


FURACIN SOLUTION 


Some advantages of Furacin: 

* wide antibacterial spectrum 

* designed for external use only 

* negligible toxicity for human 
tissues 

Formula: Furacin preparations contain 

Furacin® 0.2% in water-miscible vehicles 

which dissolve in exudates. 


Literature on request 
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1 Sinusoid 

2 Arteriole 

3 Bile capillary 

4 Branch of hepatic 
artery 


5 Bile duct 
6 Branch of portal vein 
7 Central vein 


8 Branch of inferior 
vena cava 


9 Right lobe of liver 


11 Gallbladder 

12 Papilla of Vater 
13 Transverse colon 
14 Duodenum 

15 Branches of right 


colic artery and vein 

16 Ascending colon 

17 Coronary ligament 
and esophagus 

18 Left hepatic vein 
and left vagus nerve 


10 Common bile duct and 19 Inferior vena cava 


tenth rib 


Upper Right Quadrant 
the Abdomen 


20 Falciform ligament and 27 Right gastroepiploic 


branch of portal vein 

21 Abdominal aorta and 
celiac plexus 

22 Hepatic duct and 
hepatic artery 

23 Cystic duct and 
celiac artery 

24 Celiac ganglion and 
gastroduodenal artery 
and vein 

25 Left gastric artery 
and coronary vein 


and right vagus nerve 26 Pancreatic duct 


artery and vein 

28 Head of pancreas and 
pancreaticoduodenal 
artery and vein 

29 Superior mesenteric 
artery and vein, and 
jejunum 

30 Right colic artery 
and vein 

31 Superior mesenteric 
lymph nodes 

32 Inferior mesenteric 
vein and left ureter 


This is one of a series of paintings for Lederle by Paul Peck, illustrating the anatomy of various organs Le ie, 
and tissues of the body which are frequently attacked by infection, where aureomycin may prove useful. ee id 
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antibacterial action 
in biliary infections, 
rescribe... 


HYDROCHLORIDE CRYSTALLINE 


This broad-spectrum antibiotic is rapidly 
distributed throughout the tissues and body fluids 
after oral administration, and is concentrated in the 
bile; thereby providing potent action for the control 
of liver and biliary infections, and for the prevention 


of infection following surgery of the biliary tract. 


C Literature available on reguest- 


LEDERLE LABORATORIES DIVISION 


AMERICAN Granamid COMPANY 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
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Use of Melmac 
4 requires no new 
technique 


To use bandages and 
splints wetted with Mel- 
mac solution, no new tech- 
nique for applying casts 
be 
rolls or splints are soaked 
in the Melmac solution 
in the usual manner, the 
excess solution is pressed 
out, and the cast applied 
with the same technique 
as with ordinary plaster 
bandages and splints, 


Note: 

Cobey,® reports not one 
person — to Mel- 
mac in applying 1000 


casts. 


Davis & Geck’s Melmac Orthopedic Composition is a 
melamine resin, a new powder with catalyst which 
doctors add to the water in which they wet plaster bandages. 
With Melmac Orthopedic Composition, doctors need only 
half the usual number of plaster of Paris bandages. 
Melmac has been proven by extensive clinical trials.’ 


references: 


1A. W. Col., 
(H.C). Je 
Brennan, Lt. Col., (M.C.), 
U.S.A., Payne, 
Capt., U.S.A.F. (M.C.), 
American Academy of Or- 
thopedic Surgeons, Jan. 26- 
31, 1952, Chicago, Illinois. 


2.M. C. Cobey, M.D., 
opedic Surgery, 

Universite and and Sen- 

ior Attendin Orthopedic 

aa m, Children’s Hos- 
D. 
American Sur, 

Vol. XVIII, No. 4, 

1952, pp. 413, 


3M. C. Cobey, M.D., 
F.A.C.S., Washington, 
D.C., private communica- 
tion 


Cut A~ordinary plaster of Paris Cast B, plaster fortified with Melmac, is 
half thic of cast A and weighs lem 


great advantages of casts made with 
. 1. Four times the early strength and over twice the dry 

strength of ordinary plaster of Paris casts. 

2. Lighter, thinner and stronger casts 
provide added comfort and support. 

3, Water and urine resistant. Does not disintegrate 
even after several days soaking. 

4, Permits better x-ray penetration due to thinness of cast. 

5. Economical—50% fewer bandages or less needed; 
saves the doctor time. 

6. Conveniently packaged to permit using as much or as little 
as is needed for a given case, avoiding waste. 


Hed: In cartons of 3.65 Ib. containing six cans of 9.74 oz. (276 Gm.) 
able through surgical supply dealers handling D & G products. 

Dav YEON Brooklyn 1, N. Y. 

american Granamid conrany Sutures and other 
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Since 1 888, surgeons have depended 
r on Kny-Scheerer for the ultimate in 
instrument craftsmanship. Available 
exclusively through surgical dealers. 


Kny-Scheerer CORPORATION 


35 EAST 17th STREET NEW YORK 3, N.Y. 
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Retaining 
Inflatable 


Perfection 
1s symbolized in 


Bag Catheters 


ACMI 


| MASTER CRAFTSMEN PRODUCE 
|| A.C.M.I. BAG CATHETERS OF 


SUPERIOR QUALITY 


i |. Skilled workmen, all specialists with years of manufacturing 
| | experience, produce A.C.M.I. inflatable catheters and bags. 
Each step in the manufacturing process is.carefully controlled 
to insure highest quality. 


| All A.C.M.I. inflatable catheters and hemostatic bags are 
§ . individually tested to assure high rate of flow, dependable 
| uniformity of inflation and accurate size. 


1) ACML inflatable catheters and bags are made of purest 
| Latex to withstand boiling and autoclaving. 


| Inflatable self-retaining, continuous irrigating catheters and 
hemostatic bags with puncture-proof tips, and homogeneous 
, wall structure are available in all types and sizes. 


FOR THE HIGHEST QUALITY IN CATHETERS 
| SPECIFY A.C.M.I. 


For further information write us or see your dealer. 


@ 
ESTABLISHED IN 1900 


LAFAYETTE AVENUE 


BY REINHOLD WAPPLER 


FREDERICK J. WALLACE, President 


Makers, Jne. 


NEW YORK 59, N.Y. 


Continuous 
Irrigating 
Inflatable 


Catheter Bag | 


\ 
( Foley Self. i 
7 
Catheter 
Hemostatic 
@ No. 2501 
| 
| | | | 
Ceo 
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Each 
tablet 


contains : 


AUREOMYCIN HCl 
SULFADIAZINE 
SULFAMERAZINE 
SULFAMETHAZINE 


4 
2 3 
* 
16 ( MG 
LEDERLE LABORATORIES DIVISION amenscaw COMPANY Rockefel 
: 30 Rockefeller Plaza, New York 20, N.Y. a 
- 


For convenience of the physician . . . for convenience of the patient 
... four powerful antibacterial agents are now combined in this 
one Lederle tablet. 


The additive effect of these drugs makes AUREOMYCIN TRIPLE 
SuLFAS TABLETs outstanding for use against gonococcal infections 
and against dysentery caused by Shigellae. 

For the treatment of bacillary dysentery, this product should be 
administered on the basis of its aureomycin content at a dosage 
of 12.5 to 20 mg. per kilo of body weight. The average daily adult 
dose is 2 tablets 4 times daily, which provides 1 Gm. of aureomycin 
and 4 Gm. of sulfonamides. Children should receive proportion- 
ately less. 

For the treatment of gonorrhea, the recommended dose is 2 
tablets initially followed by one tablet at 6-hour intervals for 2 doses. 
This course may be repeated if necessary. BortLes or 12 TABLETs. 
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A new instrument 
for refined technic 


The Zollinger- 


Cilmore 
Intraluminal 


Here in one unit is - ne 
equipment for the stripping 
operation: 2 probes, 3 dl 
ping heads, 2 flexible 
steel cables, 1 with swivel en 

for countertraction, and 1 
detachable handle. Packed 


in sterilizable metal box. 


e 


*,.. the treatment of choice for varicose veins’’* 


This new vein stripper improves upon the features 


of flexible cable by the addition of a countertraction 
cable with one swivel end. 


The use of the countertraction cable gives the 
surgeon complete control of the stripping head, thus 
keeping the base at right angles to the vein. It also 
supplies a means for a seesaw motion if a large 
venous tributary is reached and causes resistance. Its 
use makes the whole technic easier, more effective. 


The swivel in the countertraction cable permits 
the insertion of the countertraction shaft without 
turning the entire length of the cable. The main 


shaft is functional at either end—allowing a reversal 
of action in emergencies. 


Using the Zollinger-Gilmore improved instrument 


only two incisions are made. No vein invagination. 
Less trauma. 


*Zollinger, R. W., and Gilmore, H. M.: Surgery 32:846 (Nov.) 1952. 


Order direct from 


illin 


&SON CO. 
WALNUT STREET PHILADELPHIA 


GEORGE P. 


3451 
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Provides full codeine 
effect with small, safe 
codeine dosage — by 
synergistic combina- 
tion with the potent, 
non-narcotic Phenaphen 
formula’. 
A complete analgesic 
for control of pain, and of 
the patient's emotional re- 
action to pain. 

Three forms: 
PHENAPHEN 
—the basic non-narcotic prep- 
aration 
(brown and white capsules) 


PHENAPHEN WITH CODEINE 
PHOSPHATE GR. 
—PHENAPHEN No. 2 

(yellow and black capsules) 


PHENAPHEN WITH CODEINE 
PHOSPHATE \2 GR. 
—PHENAPHEN No. 3 

(green and black capsules) 


A. H. ROBINS CO., INC. 
Ethical Pharmaceuticals of Merit 
since 1878 


RICHMOND 20, VIRGINIA 


*Each Phenaphen C le con- 

fains aspirin ¢r.) 162 mg., 

phenacetin (? 94 
‘ate 0.03 


hyoscyamine su 


me and phenobarbi- 
(Ya gt.) 16.2 mg. 
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Contains one gross of one size Blades on 4 Racks 


RACKS with any size Blades fit the RACK-PACK Stand 


A package is known by the COMPANY it keeps... 


This B-P RACK-PACK 
of RIB-BACK SURGICAL BLADES 


is convincing proof! Just as you can depend upon RIB-BACK Blades to give you 
maximum cutting efficiency—you can rely on the RACK-PACK package to really 
save TIME and LABOR for your O.R. Personnel. 


NO wrapping of individual packages 
NO removing of individual blades 
NO handling or racking of individual blades 


The RACK-PACK fully protects the perfect cutting edges from damage in shipping, 
storing and pre-operative handling. V.P.I. rust inhibiting liner prevents corrosion. 
Blades already on RACK . . . ready for sterilization “in a matter of seconds.” AND 
—it costs the same as conventionally packaged Blades. 


Ask your dealer to show you a B-P RACK-PACK today. 


BARD-PARKER COMPANY, INC. © Danbury, Connecticut 
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GOOD IN A PICTURE 
BAD IN A SUTURE 


FOR UNIFORM DIAMETER 
FROM END TO 
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ORDINARY Surface-Chromicized Catgut: 
microphotograph; stained cross section 
reveals chrome concentration on outer 
surface; inhibits uniform absorption. 


TRU-CHROMICIZED... 


fe 


distribution of chrome througho 


rdless of suture 


ETHICON Tru-Chromicized 
Catgut: microphotograph; stained cross 
section demonstrates even distribution 
of chrome; assures uniform absorption. 
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Effective against penicillin-resistant staphylo- 
coccal, enterococcal and other streptococcal 
infections. 


A new antibiotic agent for selective use in the 
practice of medicine today. 


Well-tolerated Magnamycin is supplied in sugar 
coated tablets of 100 mg., bottles of 25 and 100, 
and 250 mg., bottles of 16. 


CHAS. PFIZER & CO., INC., Brooklyn 6, N. Y. 
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THE PRICELESS QUALITY 
BUILT INTO EVERY UNIT 


GOMCO THERMOTIC 
DRAINAGE PUMPS 


e@ What is the price of reliability in 
equipment? When it means a unit ever- 
ready to do its important job month 
after month, year after year —a unit you 
can always count on—then its value 
to the clinic or hospital is beyond price. 


Gomco units have gained this reputation 
through years of use. Gomco Thermotic 
Drainage Pumps are widely used in 
leading hospitals for their gentle, on-off 
suction so essential in post-operative 
drainage where delicate tissues must be 
protected. Automatic, they operate 
indefinitely without attention other than 
emptying the gallon suction bottle. 
A trap bottle protects against overflow 
damage in the Gomco No. 765 model, 
while the Gomco No. 765-A has the added protection of Gomco’s exclusive 

Aerovent Overflow Valve. There are no moving parts to wear out 
or make any noise. Ask your supplier about these investments 
in gently, completely reliable suction service. 


GOMCO SURGICAL MANUFACTURING CORP. 
8:34-M E. Ferry St. Baffalo Il. N. ¥. 
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TREATMENT AND SURGERY 


No. 551 Wilson Convex Frame for Spinal Surgery. 
Positions patient with spine in flexion and with no 
pressure on abdomen. Adjustable during surgery. 


= 


No. 649 Pelvic Traction Belt. 

For treatment of slipped vertebral 
discs, sprains or minor fractures. 
Eliminates irritation due to 
adhesive traction and reduces 
swelling about knees and ankles. 


Holscher Root 
Retractors. 
Stainless steel re- 
tractors for spinal 
surgery. Retract 
nerves without inter- 
fering with use of 
rongeurs and other 

instruments. 


ZIMMER MANUFACTURING CO. WARSAW, IND. 


in Canada Available through selected surgical supply dealers 
or through our Agents, Fisher & Burpe, Ltd. 
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Recommended for use with “Trilene’’ in obstetrics and surgety, | he 
“‘Duke’’ University Inhaler is specially designed for economy, facility 
of handling and ready control of vapor concentration. It can 


operated with ease and efficiency by adult or child in the 


the home, or even 


ANALGESIA PROVED IN PROLOG PRACTICE | 
Study ghows self administration with ««puke”’ yniversity 
2 Inhaler pas wide application 
DURBAM: N. certain painful yrologic procedures: uprilenes” self | 
administered with juke” University {nhaler, safely jnduces marked 
with gew if any gide effects, and provides convenience of reported 
£ victor A. Politano M.D. of the Department of Urology: Duke University? Durham, 
N. C. This paper was recently presented in Havan% pefore the Goutheaster™ 
Section of the ‘American ‘Association 
In overt 400 cases specially gerected uprilenes self qaministered with the | 
pecause cystomarny painful or diffi- “puke” University will ysually 
: cult aiagnostic or therapeutic procedure provide smooth and. yapid snduction of 
was and pecause “general ‘anaiges!® with minimum or no of | 
anestnesi® or neavy sedation was not gutomat- 
practices or results with ically jnhalation- Recovery is \ 
> ‘analgesi® were gescrived as rapids and nauses and vomiting rarely 
excellent, in 19 cases; and good in 28- occur: 
stressing, the need for patient cooper” wprilene” is nonex and in the | | 
ation and induction of anal: mixtures employed ically nonin- 
pr. Politano said The nccasional qammavle in ait and oxygen: 
failures Peounvered, peen due to | may, be used an gesic 
smproPe™ or snstruction, in whilelight planes of anestnesi® 
\ the ust of the inn and purried instru veined with various neesthetic 
a \ te extensive clinical evidence PP effec: of 300 is supplied ™ 
4 tiveness and safety of ntainers 
wprilene” in opstetricss as well Further information on wtprilene” or 
) as in surgical procedures such as. the Te the “puke” University Inhaler (Model- 
5332 2) guction of gractures: yncision and drain- M) obtained writing % ‘Ayerst, 
\ age of abscesses» ‘emoval of painful McKenn@ & Limited, 92 East : 
aressings- street, New york 16, N. 
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Cardiovascular 
Instruments 


NOW READY! 


Advance Proof Copies 

of Our Complete New 

Instrument Section for 
Cardiovascular and 
Thoracic Surgery 


CH-5000 POTTS-SMITH Aorta Clamp. Orig- CH-5172 Same, except 7”. Each...... + $8.00 

et: inal model, for anastomosis of the 
she aorta to the pulmonary artery. Large ‘CH-5180 POTTS-SMITH Tissue Forceps. Deli- 
size, 15 mm. x 25 mm. Stainless. cate, 1 x 2 teeth, serrated jaws. 9”. 
Each $55.00 Stainless. Each. $13.50 

CH-5002 Same, medium, 1 m. x ' 
CH-5004 Same, small, 9 mm. x 25 mm. Each CH-5660 POTTS-SMiTH Scissors. 60-degree 
$55.00 angle. Stainless. Each....... $13.50 

CH-5170 POTTS-SMITH Dressing Forceps. 
Delicate, fine serrated tips. 9”. Stain- CH-5665 Same, except 25-degree angle. Stain- 


Order Direct From 


instrument Makers To The Profession Since 1895 
330 SOUTH HONORE STREET CHICAGO 12, ILLINOIS 
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THE BUILDING— 


The better to serve you with. 


THE SPEEDSTER— 
The faster to serve you with. 


THE BOY AND GIRL— 
Beryl and Vaughn Rush, from whose 
names the word BERIVON® was 
derived. 


BERIVON® on your pin means: 
1. Optimum temper, based on 15 
years’ clinical research. 

2. Minimal tissue irritation. 
All Rush pins are hand fashioned of 
type 316 stainless steel. They are cold 
worked and electro-polished to remove 
foreign debris. 
The Berivon Company was established for the expressed 


purposes of safeguarding the quality of the Rush Medul 
lary Pin and for surgical engineering research. 


MFG. EXCLUSIVELY BY: 


BOX 185! 
Meridian, Miss. 
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“(broad-spectrum 


Intravenous yc; therapy 
n over LOO eases of surgica! 
following operations of the 
the-ax, abdomen or limbs gave 
“none but the most faveruble 
results. The well-known «ide- 
effects in connection with orally 
administered antibiotics... 
Were never found ty occur, nor 
did we at any time observ 
any other toxie reactions.” 


Deucher, Schweiz. med. 
Wehnsehie 82:1 (Jun. 5) 1952. 


well-tolerated 


Chas. Pfizer & Co., Inc 
Brookiyn 6, WN. Y. 


Our experience with Terramycin 
by the intravenous route has 

Been gocd. It has been effectively 
used withcat difficulty by con- 
tinuous drip mfrsion for several 
days in the smallest infant...” 


Farley, Wi Konieczny, L.: 
J. Pediat, 42:177 (Fel:.) 1953. 


Intrsvenous Terramycin, followed 


hy orel therapy after 3-5 days, 
“is a singly effective. superior 
antibiotic in. thé treatment of 
peritonitis. und ...a good result 
can frequertly Be obtained! 

with this drug when [othe: 
antibiotics} Have failed. it thus 
has creat usefalness both a 
Primary therapeutic agent and as 
an alternate antibiotic.” 


Reiss, Bieta: A. M. A Arch 
Surg: 66:5 Jan.) 1952 
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‘THE WORLD MEDICAL ASSOCIATION 


as a member of the medical profession 
anywhere in the world 
civilian .. . in the armed forces . . . retired 


you will benefit from . . . 


Joining 700,000 doctors from 43 nations in a worldwide movement to help 
you attain the highest possible level of medical practice and scientific advance. 


. Reports obtainable only in the World Medical Association Bulletin which 


is issued to you quarterly and contains facts on scientific, economic and social 
trends affecting the practice of medicine. 


Letters of introduction to foreign medical associations, facilitating your 
professional contacts and exchange of ideas while traveling abroad. 


. Representation before the World Health Organization, UNESCO, the 


International Labor Organization, and other important bodies in order to 
maintain the honor and defend the international interests of your profession 
when these organizations discuss measures concerning medical practice. 


The satisfaction of sharing the progress of American medicine with other 
lands and thus repaying them for the inspiration we have received from them. 


what affects world medicine—affects you 


this is your only voice in world medicine 


W.M.A. Is Approved by the American Medical Association. JOIN NOW! 


Dr. H. Bauer, 
U. S. Committee, Inc., World Medical Association 
2 East 103rd Street, New York 29, New York 


I desire to become an individual member of the World Medical Association, United 


States Committee, Inc., and enclose a check for $ , my subscription as a: 
__________Member —_—$ 10.00 a year 
________Life Member (No further assessments ) 
___— Sponsoring Member___$100.00 or more per year 
SIGNATURE 
ADDRESS 


(Contributions are deductible for income tax purposes ) 
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Meat and its applicability in the 
Dietary Management of Atherosclerosis 


Contrary to the former belief that serum cholesterol levels are primarily 
related to ingested animal fat and consequently to dietary cholesterol, it now 
appears that the total amount of fat in the diet, not its source or cholesterol con- 
tent, is a more important factor in determining the blood cholesterol concentra- 
tion.'*3.4 Clinical observation has shown that ingestion of vegetable fat—which 
contains no cholesterol—will, like fats of animal origin, raise the serum choles- 
terol level.* § 


Recent basic research on the influence of fats and cholesterol on human health 
has done much to further progress in the fight against atherosclerosis. It will 
serve well in dispelling the mistaken fear that reasonable amounts of foods of 
animal origin predispose the individual to this vascular disease. As a matter of 
fact, a dietary inadequate in essential nutrients but providing too many calories 
and too much fat from any source may well be an important factor underlying 
the deposition of fat and cholesterol in the arteries and liver. 


Cumulative evidence indicates that lowered blood levels of cholesterol may 
be effected by restricting the total fat intake.! Except in instances of refractory 
hypercholesteremia, in which a daily fat intake as low as 10 Gm. may not reduce 
cholesterol levels to normal, diets containing 20 to 30 Gm. of fat, or even more, 
often produce low cholesterol blood levels. In the clinical application of this 
principle, various palatable, low fat diets which supply three servings of meat 
daily (containing 18 Gm. of fat) have recently been suggested for the dietary 
management of arteriosclerosis and for enlisting the cooperation of patients.! 
The meat servings were chosen from a large variety of cuts and kinds of meat 
(fat trimmed off, as lean as possible). Meat adds to the eating appeal of the fat- 
restricted diet and contributes important amounts of biologically complete pro- 
tein, the B group of vitamins including B,2, and food iron—all of which are im- 
portant for a good state of nutrition in the atherosclerotic patient. 


1. Hildreth, E.A.; Hildreth, D.M., and Mellin- 4. Gubner, R., and Ungerleider, H.E.: Arterio- 


koff, S.M.: Principles of a Low Fat Diet, 
Circulation 4:899 (Dec.) 1951. 


. Bloch, K.: The Intermediary Metabolism of 


Cholesterol, Circulation 1:214 (Feb.) 1950. 


. Keys, A.; Mickelson, O.; Miller, E.V.O., and 


Chapman, L.B.: The Relation in Man Be- 
tween Cholesterol Levels in the Diet and in 
the Blood, Science 112:79, 1950. 


The Seal of Acceptance denotes that the nutri- 
tional statements made in this advertisement 
are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 


American 


Meat 


sclerosis, a Statement of the Problem, Am. J. 
Med. 6:60, 1949. 


5. Hildreth, E.A.; Mellinkoff, $.M.; Blair,G. W., 


and Hildreth, D.M.: The Effect of Vegetable 
Fat Ingestion on Human Serum Cholesterol 
Concentration, Circulation 3:641 (May) 1951. 


6. King, C.G.: Trends in the Science of Food 


and Its Relation to Lffe and Health, Nutri- 
tion Rev. 10:1 (Jan.) 1952. 


Institute 


Main Office, Chicago... Members Throughout the United States 
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Office Management of 
Leukorrhea with Floraquin® 


LEUKORRHEA is commonly caused by vaginitis 
due to trichomoniasis, moniliasis and senile atrophy. A 
wet smear examination will establish the cause. 

A recommended regimen, especially for Trichomonas 
vaginalis vaginitis, is insufflation with Floraquin powder 
in the office, accompanied by home treatment with douches 
of white vinegar solution (14% ounces per quart of warm 
water) and insertion of two Floraquin vaginal tablets high 
into the vagina morning and night. During menstruation 
treatment is intensified because the pH of the menstrual 
flow encourages the growth of pathogenic flora. During 
this period the tablets are used three to five times daily. 

If reexamination after three menstrual periods does 
not show trichomonads on the wet smear, the patient con- 
tinues to insert Floraquin vaginal tablets only during men- 
struation':? for several months to prevent reinfection. 


Floraquin is supplied in powder and vaginal tablet 
dosage forms. 


SEARLE Research in the Service of Medicine 


1. Upton, J. R.: Symposium: Certain Aspects of Office Treatment 
in Obstetrics and Gynecology: Trichomonas Vaginalis Vaginitis, 
West. J. Surg. 60:222 (May) 1952. 


2. Blinick, G., and Kaufman, S. A.: The Office Management of 
Leukorrhea, Am. J. Surg. 85:27 (Jan.) 1953. 
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WYDASE HAS MANY IMPORTANT ADVANTAGES 
IN EVERYDAY MEDICAL PRACTICE 


REDUCTION OF 
SIMPLE FRACTURES 


REDUCTION OF HEMATOMAS 


HYPODERMOCLYSES 


LOCAL ANESTHESIA HYPODERMAL INJECTION 
OF CONTRAST MEDIA 


Wydase softens tissue hyaluronic acid. This spreads injected solutions and 
accumulations of transudates and blood, facilitating their absorption. 


Supplied: Vials of 150 and 1500 TR (turbidity-reducing) units. 


Wie th Lyophilized 
® 


® 
Philadelphia 2, Pa. W y d ra | S c 
Hyaluronidase 


Important Note: Wydase is now Council-accepted for use in management of renal lithiasis. 


TREATMENT OF SPRAINS Wg 
| 


SUSTAGEN 


A NEW APPROACH TO TUBE FEEDING 


PROTEIN 


FAT 
CHO 
VITAMINS 
AND 
MINERALS 


a 24 hour feeding of 900 Gm. supplies: 


3500 
Carbohydrate................. Gm. 
Vitamins and Minerals 

Vitamin A.....................5000 units 
Vitamin D....... SOO UNIS 
Ascorbic acid.. 
Thiamine hydrochloride...... 10 mg. 
Riboflavin......... 
Niacinamide.......... 100 mg. 
Calcium pantothenate.......... 40mg. 
Pyridoxine hydrochloride...... 5 mg. 
Choline bitartrate........... 500 mg. 
Folic acid......... . 25mg. 
Vitamin By (crystalline)........ 4mcg 
Calcium 6.3 Gm. 
Phosphorus.... ... 456m. 
Sodium........ ... 1.9Gm. 


Sustagen contains powdered whole milk, non-fat 
milk solids. calcium caseinate and Dextri-Maltose 
plus vitamins and iron. 


Now for the first time optimum nutrition can 
be provided easily and acceptably for patients 
who cannot or should not take food by mouth. 
Sustagen and Mead’s new Tube Feeding Set 
eliminate the traditional difficulties and hazards 
of tube feeding. 


The diarrhea, cramps and nausea frequently 
caused by tube feeding mixtures have been 
practically nonexistent with Sustagen. 


WITHOUT DISCOMFORT TO THE PATIENT 


Mead’s Tube Feeding Set provides unprece- 
dented ease and convenience of administra- 
tion. The extremely small, smooth plastic tubing, 
about half the size of the smallest rubber tube, 
is easily inserted and swallowed almost without 
sensation. 


FoR ORAL USE 


IDEAL A 


Sustagen provides a pleasant-tasting, nutritious, 
well tolerated drink. A glassful made with 3 
ounces Sustagen and 5 ounces water supplies 
330 calories and 20 Gm. protein. 


SUSTAGEN 


For detailed information, write for the booklet “How to Use Sustagen.” 


MEAD JOHNSON & COMPANY) e 


EVANSVILLE 21, INDIANA, U.S.A. 
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Thrombin 
Topical 


THROMBIN TOPICAL acts directly on the blood fibrinogen to form 

a firm, adherent, natural clot, producing hemostasis in a matter 

of seconds. Whether you spray, flood or dust it onto affected surfaces, 
THROMBIN TOPICAL helps control capillary bleeding in abdominal 
surgery, brain and bone surgery, skin grafting, nose and throat operations, 
prostatic surgery, dental extraction, bleeding incident to drainage, 
excision or debridement, and many other operative procedures. 


THROMBIN TOPICAL (bovine origin) is supplied in vials 
containing 5000 N.LH. units each, with one 5-cc. vial 

of sterile isotonic saline diluent. Also available in a package 
containing three vials of THROMBIN TOPICAL (1000 N.I.H. 
units each) and one 6-cc. vial of diluent. 


THROMBIN TOPICAL should never be injected. 
It is intended for topical use only. 
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Effective | 
Skeletal-Muscle Relaxant 


“Of the three muscular relaxing adjuncts to an- 
esthesia in common use at present, dimethylether 
of d-tubocurarine* is the best for general use, be- 
cause it has the widest margin of safety and gives 
greatest general relaxation with least effect on 
respiration.” 
Sadove, M. S., Nelson, J. T., and Unna, K. R.: Comparative Evalua- 


tion of Curare-Like Drugs, Current Res. in Anesth. & Analg., 30:221, 
1951. 


**Metubine Iodide,’ supplied as dimethylether of d-tubocurariue ivdide, 
was used in this study. 


Eli Lilly and Company 
Indianapolis 6, Indiana, U.S.A. 


U.S 


Available in the following rubber- 
stoppered ampoules: 
No. 490 0.5 mg. per cc., 10 ce. 
No. 504 1 mg. per cc., 10 ce. 
No. 577 1 mg. per cc., 50 ce. 
No. 586 2 mg. per cc., 20 cc. 


AMPOULES SOLUTION 


( 


etubine 


(DIMETHYL-TUBOCURARINE IODIDE, LILLY) 
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SURGICAL TREATMENT OF CANCER OF THE CERVIX 


cal treatment of cancer of the cervix and 

the fact that results of this treatment will 
be carefully scrutinized for comparison with 
results achieved by radiation, it becomes neces- 
sary to define rather sharply what should be 
meant by “surgical treatment.” For years this 
was synonymous with the “Wertheim oper- 
ation.”” In modern terms the latter operation 
is not a radical one. Wertheim, by his own 
statements, did not perform routinely a pelvic 
lymph node excision. His position was that 
individual lymph nodes could be excised for 
histologic study in order to aid in prognosis, 
for he believed that once pelvic lymph node 
metastases occurred the patient was lost. As 
early as 1895 J. G. Clark, then resident surgeon 
to Howard A. Kelly, published a report on ex- 
cision of pelvic nodes together with a radical 
hysterectomy. A study of the illustrations ac- 
companying that article shows that the cluster 
of glands about the bifurcation of the common 
iliac vessels were the only ones removed. Also, 
at the end of the nineteenth century Ries pub- 
lished an article comparing the surgical problem 
of cancer of the cervix in relation to the pelvic 
nodes with cancer of the breast in relation to 
the axillary nodes, but he did not cite a series 
of patients operated upon. A few years later 
Latzko described radical panhysterectomy with 
extensive pelvic node excision but the mortality 
of such a procedure in those days was prohibi- 
tive to the point that no surgeon reported suf- 
ficient cases to permit an evaluation of the 


[ view of the renewed interest in the surgi- 


NUMBER ONE 


operation. It is interesting to note that in the 
beautifully illustrated texts by Peham and 
Amreich, Latzko’s operation is illustrated in 
detail, but again there are no statements as to 
who might have performed sufficient numbers 
of the operation to permit an authoritative 
estimate of its value. 

In order to reduce mortality and morbidity 
Schauta devised and carried out a radical vagi- 
nal hysterectomy, removing portions of para- 
metria and paracervical tissue. He and his 
pupils and their students have since performed 
many hundreds of these operations. Today, 
Mitra in Calcutta, Navratil in Graz, Basti- 
aneese in Amsterdam, and others especially in 
Central Europe continue to carry out this pro- 
cedure, at least in certain instances. Its main 
advantage is that it is a safe procedure that 
carries little risk of morbidity and mortality. 
Its principal disadvantage is the failure to deal 
with the pelvic lymph nodes, and its usefulness 
is limited to small growths. 

In England Victor Bonney carried out what 
he called “‘Wertheim’s operation,” but in re- 
ality this was a more extended procedure be- 
cause the nodes about the external iliac vessels 
and in the obturator spaces were also removed. 

Taussig performed pelvic lymph adenectomy 
in association with radiation therapy to the 
cervix. The latter was left in situ. From his 
writings and the accompanying illustrations, 
the lymphadenectomy consisted principally of 
removing individual or small groups of nodes 
separately, with little emphasis on a wide en 
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bloc excision of nodes and surrounding fatty 
tissues and pelvic peritoneum. The extraperi- 
toneal lymphadenectomy described by Taylor 
and Nathanson is a procedure directed to ab- 
lation of the lymph nodes in the lateral retro- 
peritoneal spaces of the pelvis and does not 
represent a radical surgical attack upon the pri- 
mary lesion and its lymph node areas en masse. 

Meigs in 1939 envisaged a “‘combination of 
the Wertheim hysterectomy and Taussig’s node 
dissection . . . the routine removal of all nodes 
small or large from the common iliac artery, 
along the external iliac arteries, into the ob- 
turator foramen with exposure of the obturator 
nerve and the removal of as much parametrium 
and vagina as possible.”’ Of necessity, because 
the standard treatment of cervical cancer was 
by radiation, the initial attempts by Meigs 
were carried out in highly selected patients to 
reduce the likelihood of mortality and avoid, 
as much as possible, morbidity. As time goes on 
selection of patients by him has been progres- 
sively diminished, with increase in radicality of 
the operation. 

In “radical panhysterectomy and pelvic node 
excision” which the writer has been carrying 
out for over five years a complete skeletization 
of the pelvis is envisaged in which all nodes, 
fatty tissues and vessels are removed; the struc- 
tures remaining are: the ureters, with what 
appears to be sufficient areolar tissue about 
them to preserve circulation; the bladder, with 
posterior and lateral walls denuded; the rectal 
colon; the obturator nerves and the external 


iliac vessels. The sciatic nerve trunks are laid 
bare, the musculofascial pelvic floor is com- 
pletely exposed and only the lower third or 
less of the vagina is preserved. All the peri- 
toneum is likewise excised except that over the 
dome of the bladder and over the lower sigmoid 
colon and its mesentery. Reperitonealization is 
not performed. Vaginal function is generally 
not impaired by this procedure. 

Added to the foregoing discussion of the 
various forms of surgical attack upon cancer 
of the cervix are the procedures of anterior 
partial pelvic exenteration and total pelvic 
exenteration for the desperate situations. 

Thus in the surgical treatment of cancer of: 
the cervix there is a variety of procedures and 
results will have to be expressed.in terms of 
these procedures as well as in terms of extent 
of disease and selection of patients operated 
upon. It is obvious, from what is known of the 
mode of spread of cancer of the cervix to pelvic 
lymph nodes, that a simple total hysterectomy 
cannot suffice and that even the classic Wer- 
theim operation does not afford a maximal sur- 
gical effort. The surgeon envisaging a surgical 
attack upon cancer of the cervix should be 
fully cognizant of the technical details associ- 
ated with panhysterectomy and lymph node 
excision and must be prepared to cope with 
bladder, ureteral and bowel injuries at oper- 
ation and with the management of complica- 
tions, especially those of the urinary tract, after 
operation. 


ALEXANDER BRUNSCHWIG, M.D. 
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FREEZE-DRIED AORTIC GRAFTS* 


A PRELIMINARY REPORT OF EXPERIMENTAL EVALUATION 


Lizut. JAMes W. Pate, M.c. AND LiguT. N. Sawyer, M.c. 
Bethesda, Maryland 


A DETAILED experimental evaluation 


of freeze-dried aortic grafts in dogs 

is under way. The first seventy 
homografts completed form the basis for this 
preliminary report. 

Homologous arterial grafts have been used 
with acceptable results in a variety of diseases 
in man. One of the most serious problems 
incident to the use of vascular grafts has been 
the lack of a satisfactory method of storage 
for the grafts from time of donation to the 
time of use. Several methods have been used 
with varying success. These have included 
formalin and alcohol fixation; storage in 
gases, petrolatum and nutrient media at near- 
freezing temperatures; and quick-freezing with 
storage well below the freezing point.'~?* All 
of these methods are unsatisfactory because 
of poor clinical results, limitations of storage 
time or the complicated, expensive technical 
care required during storage which prohibits 
stock-piling of the vessels. 

Hyatt and associates have reported good 
results using freeze-dried tissues as grafts in 
both animal and man.**~* In 1950 Marrangoni 
reported the use of freeze-dried arterial seg- 
ments with encouraging results. Freeze- 
drying has several theoretic advantages over 
the other methods of storage. 

Freeze-dried tissues are believed to be com- 
pletely dead. Carrel in his classic work indi- 
cated that tissues must be alive for satis- 
factory transplantation. This belief has been 
widely circulated by many subsequent investi- 
gators. However, it has been repeatedly 
observed that homografts slough or die and 


are replaced after grafting even though they 
may survive and proliferate for short periods 
of time. In fact, with the exception of a few 
cases in identical twins, there are no valid 
reports of permanent survival of mature 
homologous tissue after implantation in its 
normal site. Therefore we cannot assume 
that it is necessary to have viable transplants 
if they serve only a simple mechanical func-— 
tion. Furthermore, from a theoretic stand- 
point, the presence of injured living cells may 
be deleterious. These cells may give off metabol- 
ites and toxic products of degeneration which 
may be actually harmful. These products 
may add to the incidence of autolysis, throm- 
bosis and surrounding tissue reaction, with 
resultant weakness of the suture lines and 
increased amounts of scarring. There are 
certain experimental data to support this 
point of view.*'*? The requirements for a 
satisfactory arterial graft are simple: A graft 
should transmit an adequate amount of blood 
for as long as desired without leakage and 
without producing other undesirable effects. 
If these requirements are fulfilled, the question 
of viability is considered purely academic. 
Freeze-drying may allow longer periods of 
storage at room temperature without special 
care, routine shipment from the point of 
processing to the point of subsequent use, and 
stock-piling. In view of these theoretic advan- 
tages a more complete experimental evaluation 
of freeze-dried arteries has been undertaken. 
Plan of Project. The phase of the project 
reported herein is concerned only with homol- 
ogous aortic transplants in adult male dogs. 


*From the Naval Medical Research Institute and Tissue Bank, Naval Medical School, National Naval 
Medical Center, Bethesda, Md. The opinions or assertions contained herein are the private ones of the authors 
and are not to be construed as official or reflecting the views of the Navy Department or the naval service at large. 


July, 1953 


we 
‘ 
we 
3 


4. Pate, Sawyer—Freeze-dried Aortic Grafts 


The abdominal aorta between the renal 
arteries and trifurcation was used in all cases. 
No anticoagulants or special diets were used. 
The dogs were divided into two groups, 
namely, those which received freeze-dried 
homografts, and those which received fresh 


TABLE I 
SCHEDULE FOLLOWED IN STUDYING THE FATE 
OF HOMOLOGOUS AORTIC GRAFTS IN DOGS 


| } 


Freeze-dried Grafts 


Time 
Time Grafts Stored | Fresh 
(wk.) | Grafts 
before | I 
Sacrifice | 
wk. | | 
| 1 | 6 |12 |52T 104t 
I ai2aziaiai2i 2 12 2 
6 Si Sei 12 6 
12 sisisiaisi 2 2 
12 |12 |12 [12 [12 | 12 | 72 | 22 


* Observation periods for these dogs not yet com- 
pleted; at time of writing these dogs were all alive and 
well. 

+ These cases not included in this report. 


homografts, the latter group acting as con- 
trols. The two most important variables with 
which this project is concerned are (1) the 
length of time grafts may be stored and yield 
acceptable clinical results when implanted 
and (2) the anatomic and physiologic con- 
dition of the grafts at various periods of time 
after implantation. The schedule of the investi- 
gation is shown in Table 1. 


MATERIALS AND METHODS 


Donor aortic grafts were removed under 
sterile technic from dogs either before or 
immediately after death. They were washed 
in saline containing penicillin (400 units per cc.) 
and streptomycin (400 units per cc.). They 
were immediately placed in ampuls partially 
submerged in liquid nitrogen at —196°c. and 
quick-frozen. Quick-freezing was used in an 
effort to decrease crystal formation, elec- 
trolyte concentration and possible protein 
denaturation, which result in destruction of 
the normal cellular architecture.**-* These 


adverse phenomena occur at a rate that is 
directly proportional to the temperature and 
the length of time involved in the freezing 
process. While still at this low temperature 
the grafts were placed under a vacuum of 50 
to 20u Hg pressure in a modification of a 
commercial freeze-drying machine. The water 
was sublimated from the ice to the vapor 
stage without passing through a liquid phase, 
thereby markedly reducing the undesirable 
effects previously mentioned. The _ tissues 
were then allowed to warm to room tempera- 
ture while being maintained under a vacuum 
of at least 50u Hg pressure. Removing heat of 
sublimation by evaporation kept the tissues 
frozen during the early stages of dehydration. 
The vacuum was maintained for seventy-two 
hours, during which time the temperature 
slowly rose to 20°c. The tissues were then 
removed and sealed in glass ampuls under a 
pressure of about 100 to 200% Hg. The vacuum 
sealing was used in an effort to exclude oxygen 
and water since we believe exposure to these 
agents causes deterioration of the grafts 
during long periods of storage. 

The ampuls, with their grafts, were stored 
at room temperature. During and at the end 
of the period of storage the ampuls were tested 
for vacuum using a high frequency spark. 
The ampul was broken at the time of implanta- 
tion and the graft placed in normal saline for 
twenty to thirty minutes for reconstitution. 
At this time the microscopic sections and 
physical properties were essentially the same 
as those of fresh aortic tissue. (Fig. 1.) 

The grafts were implanted in the abdominal 
aorta of dogs under intravenous sodium 
pentobarbital anesthesia. A left transrectus 
incision was made, the viscera were packed off 
and the aorta was dissected free from the level 
of the left renal artery to below the trifurca- 
tion. The deep iliac circumflex arteries, the 
inferior mesenteric and two to three pairs 
of the most caudal lumbar arteries were 
ligated and divided. Potts ductus arteriosus 
clamps or rubber shod Carmalts were applied 
to the aorta 6 to 7 cm. apart. A segment of 
vessel from 1 to 3 cm. long was then removed 
with a sharp scalpel. The length of the segment 
to be removed was determined by the mobiliza- 
tion and elasticity of the aorta in an effort to 
place essentially the same tension on the 
suture lines in all grafts. 

The graft was implanted with an everting 
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Fic. 1. A, aorta immediately after removal from the animal; B, same aorta as (A), reconstituted, after freeze- 
drying and storage at room temperature for six months. Hematoxylin and eosin stain. 


continuous mattress suture of No. 5-0 or 
No. 6-o twisted silk on an atraumatic needle. 
The lower clamp was removed first and the 
oozing from the needle holes stopped by the 
application of pressure. The upper clamp was 
then removed slowly over a period of one 
minute. The vessel was not reperitonized. 

The abdomen was closed in layers using 
cotton sutures. A small dry dressing was 
applied with collodion. Each animal received 
one intramuscular dose of 300,000 units of 
procaine penicillin at the end of the operation. 

The animals were examined frequently for 
skin color, temperature, femoral pulsations and 
gross neuromuscular function of the hind legs. 

Aortagrams were done each three months on 
the longer term animals. Twenty-five cubic 
centimeters of 70 per cent diodrast were in- 
jected through a No. 13 trocar inserted into 
the right external jugular vein. The x-ray was 
taken six seconds after the injection. 

At the time of sacrifice the animals were 
anesthetized with intravenous sodium pento- 
barbital. The abdomen was opened and pulsa- 
tions of recipient aorta and graft observed and 
graded as 0 to 4 plus. The amount and texture 
of the reaction surrounding the graft was noted. 
A small plastic catheter was inserted through a 
side branch and passed into the graft. This was 
used, in conjunction with an electrode on the 
outside of the vessel, to measure the electric 
potential of the graft and the normal aorta. 

A No. 18 trocar with the lumen opening at a 
right angle to its long axis was passed into the 
side branch after removal of the catheter. 
Another trocar with its lumen opening on the 
side parallel to its long axis was also inserted 
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into the aorta. The trocars were advanced until 
one-fourth of their length lay in the aortic 
lumen. These trocars now comprised a Pitot 
tube system and were connected to a differen- 
ential manometer. The reading on the manome- 
ter was proportional to the velocity of the 
blood flow. This allowed calculation of the 
mean blood flow.*7 The method was not highly 
accurate due to several factors. However, in 
calibration tests with varying flow rates, re- 
sistances and vessel sizes, the technic was 
accurate to within 200 cc. per minute. This is 
considered accurate enough for the purposes of 
this investigation. 

After these observations the lower abdominal 
aorta with its graft was resected, incised longi- 
tudinally and gently washed in normal saline. 
The gross appearance was noted and the speci- 
men usually photographed. (Fig. 2.) A strip of 
graft 2 cm. long (including one suture line) with 
a cross sectional area of 3 mm’. was excised for 
elasticity and tensile strength studies. 

The graft strip was placed in an apparatus 
which applied tension to the graft by adding 
weight in the form of distilled water at a con- 
stant rate of 100 gm. per minute for two 
minutes. The slow rate of stretch was used so 
as to minimize and standardize the effects of 
hysteresis. A 23.3:1.0 magnifying arm wrote 
on a kymograph drum. The resultant tension 
versus elongation curve was analyzed.*~* 
This simple method was permissible for these 
purposes since it has been shown that the 
elasticity characteristics of the aorta are com- 
parable when measured longitudinally or where 
measured circumferentially.*? Excluding the 
first curve on each graft, which probably de- 
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Fic. 2. (1) Freeze-dried aortic graft stored for three 
months and implanted for six months; (2) fresh aortic 
graft three months after implantation; (3) freeze-dried 
aortic graft (poor result) stored for three months and 
implanted for three months; (4) fresh aortic graft 
(poor result) implanted for three months. 


pends upon the vascular tonicity at the time 
of death, the apparatus obtains reproducible 
curves (on the same specimen) which vary less 
than 0.08 mm., giving a reliability of approxi- 
mately 1 per cent. This allows good comparison 
between curves from various vessels. 

A similar apparatus, using mercury in incre- 
ments of 0.675 gm., was used to determine the 
breakage point. The results are expressed in 
gm./cm?*. of cross sectional area of the vessel. 

The remainder of the graft was fixed in 
Bouin’s solution and preserved in 85 per cent 
alcohol. Portions of it were used in making 
hematoxylin and eosin, trichrome and elastic 
tissue stains on microscopic sections. Numerous 
sections were taken through each graft. Most 
of these are longitudinal, from the center of 
the graft through the suture line, including a 
portion of the normal aorta for comparison. 

The foregoing studies were also done on a 
specimen from each donor artery. This allowed 
a detailed study of the changes which take 
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place in the graft during and after processing, 
after various periods of storage and after 
reconstitution. This provided a basis for 
evaluating the phenomena which occur after 
implantation into animals for various periods 
of time. 


TABLE II 
ANALYSIS OF CLINICAL RESULTS IN THE 
EXPERIMENTAL ANIMAL 


| Freeze- | 
Fresh | Freeze- | Totals 
| dried | 


Type of Graft 


| 


Mortality.....................| 3(83.6%)| 1#(2%) | 4 
Thrombosis | 
(a) Noor slight encroachment | 
(b) Serious encroachment on 
Hemorrhage.............. 2(9.8%) | (2%) 3 
Results of grafts 
.-|12 (64.6%)|46 (06%)) 58 
| 4(18.2%)| 1* (2%) 5 
(e) Inadequate follow-ups... . 3 


3 (13.7%)| o 


* Same case; graft was not stored under a vacuum. 


To date forty-eight freeze-dried arteries 
have been implanted for this study. Twelve 
of these were stored for one week before im- 
plantation, twelve were stored for six weeks, 
twelve for three months, and twelve for six 
months. Twenty-two fresh grafts have been 
implanted for controls. All long term fresh 
grafts have been followed up fer at least five 
months. Follow-ups on the freeze-dried grafts 
have been for from one month to fourteen 
months with a man of 6.8 months. (Table 1.) 


RESULTS 


The results have been classified and partially 
analyzed in Table u. It is seen from this table 
that freeze-dried grafts, even when preserved 
for as long as six months, show a significant 
reduction in mortality compared to fresh 
grafts (2 per cent versus 14 per cent); decrease 
in incidence and degree of thrombosis (2 per 
cent versus 23 per cent); and unsatisfactory 
results (4 per cent versus 23 per cent). Over- 
all, freeze-dried grafts are superior to fresh 
homologous grafts with 96 per cent of freeze- 
dried grafts classed as excellent and 55 per cent 
of fresh grafts classed as excellent. The freeze- 
dried grafts may be even better because the 
one case showing failure, hemorrhage and 
death might have been prevented. This graft 
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was known to have a poorer vacuum during 
its storage period than is recommended, but 
was implanted to observe its biologic fate. 
Vessels which have been stored under a poor 
vacuum are friable and have poor physical 
and histologic characteristics. 


TABLE III 
EFFECTS OF STORAGE PERIODS OF GRAFTS 
ON RESULTS AFTER IMPLANTATION 


explanation for the better results with dead 
than with living tissues. These investigations 
will be reported separately.*!:* 

Table 111 shows a tabulation of the effects 
of various storage times on the results after 
implantation. It is seen that there is no 

TABLE Iv 


SUMMARY OF MICROSCOPIC OBSERVATIONS IN FREEZE- 
DRIED AND FRESH AORTIC GRAFTS 


Excel- 
lent 
Results 


Satis- 
factory 
Results 


Unsatis- 
factory 
Results 


Storage | No. 
Time of 


(wks) | Grafts 


Totals 


The elasticity studies have shown that there 
is essentially normal elasticity in the physio- 
logic blood pressure range for at least six 
months after implantation. There is some 
limitation of elasticity at higher tensions. 
These results will be reported in detail later. 

The tensile strength of the graft is quite 
adequate for physiologic requirements. When 
expressed as a function of cross sectional area 
the tensile strength of the graft is actually 
higher than that of a normal aorta. This is an 
apparent rather than real difference since 
there is a marked thinning of the vessel wall 
with degeneration of the weaker muscle cells, 
leaving only the stronger elastic fibers. It is 
interesting to note that at autopsy after more 
than two weeks of implantation the grafts 
invariably break in their center portion rather 
than at their suture lines. 

There has been only one animal in the group 
which showed significant decrease in blood 
flow. In this instance there was about 70 per 
cent reduction in flow but no clinical signs of 
ischemia in the hind limbs. 

Aortagrams were valuable in that they 
confirmed the physical findings and helped 
to predict the postmortem observations. Most 
of the plates showed visible suture lines with 
some narrowing there, but no abnormalities 
of the grafts and adequate dye flow distal to 
the graft site. 

The bio-electrical studies confirmed the 
concept of death of the grafts and also offered 
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Freeze- 
Dried 
Grafts 
(Aver- 


ages) 


Fresh 
Grafts 
(Aver- 
ages) 


Survival 
Period 
(wks) 


Phenomena 


1. Suture line 
healing 
(o-4—) 


2.5+ 
2.8+ 
4.0+ 
4.0+ 


0.5+ 
2.0+ 
4.0+ 
4.0+ 


. Re-endothe- 
lialization 
(mm. in length 
from each 


1.0 mm. 
8.6 mm. 
9.2 mm. 
Complete 


o.2 mm. 
4.6 mm. 
9.6 mm. 
Complete 


(11.0 mm.)|(11.0 mm.) 
o+ 
3.8+ 2.5+ 
4.0+ 3.0+ 
4.0+ 4.0+ 
95% 95% 
85% 86% 
80% 79% 
80% 81% 
1.5+ 3.8+ 
0.8+ 3.14+ 
o.2+ 1.8+ 
0.3+ 1.5+ 


suture line) 

. Muscle 
degeneration 
(0-4—) 

. Elastic fiber 


survival 


. Reaction 
(o-4—) 


significant difference in the results obtained 
with grafts preserved for one, six, twelve or 
even twenty-five weeks. This conclusion is 
confirmed by the physical studies. 

Histologic Studies. The sequence of his- 
tologic events is essentially the same in both 
the fresh and freeze-dried grafts. However, 
there are several differences in the rate of 
occurrence of some of these changes. Hema- 
toxylin and eosin, trichrome and elastic tissue 
stains were done on each graft. All slides were 
assigned code numbers and evaluated without 
knowledge of the length of time of implantation 
or the type of graft. After evaluation they 
were classified according to the type of graft 
and the length of the postoperative period 
before autopsy. 

The suture lines are healed by an ingrowth 
of fibroblasts from the normal aorta into the 
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Fic. 3. Intimal degenerative changes in a fresh aortic 
graft. (Unusual occurrence.) Hematoxylin and eosin 
stain. 


end of the graft, with the media contributing 
the least number of cells and the adventitia 
the most. On all the slides the suture line 
healing was graded as o to 4 plus, depending 
upon the amount of fibrous union seen. One 
week postoperatively the freeze-dried grafts 
averaged 2.5 while the fresh averaged 0.5. 
Six weeks postoperatively the freeze-dried 
had a mean of 2.75, the fresh 2.0. At twelve 
weeks all the grafts in each group appeared 
to be completely healed. It seems that the 
freeze-dried grafts may heal faster during the 
early stages than do the fresh grafts. (Table 
IV, section I.) 

The rate of re-endothelization was one of the 
most interesting phenomena observed micro- 
scopically in this series. The distance that the 
endothelium had grown in from the suture 
line was measured under a microscope on 
each separate slide. Table 1v, section 11, shows 
the amount of re-endothelization in each type 
of graft for each postoperative time period. 
It is seen that there is apparently faster 
re-endothelization in the freeze-dried than 
in the fresh grafts. This is especially evident 
after the first six weeks when the rate of 
freeze-dried grafts is 1. mm. per week and for 
the fresh grafts 0.8 mm. per week. 


There is a slight tendency for the fresh 
grafts to have a thicker intima than the freeze- 
dried grafts, with a mean difference of 12.4 per 
cent. There were three cases (14 per cent) in 
this series of fresh grafts which showed varying 
amounts of intimal degeneration. Thickening 
of the intima occurred consisting of fibroblasts 
and deposition of lipoid and_ cholesterol 
crystals. These areas of lipoid deposition con- 
sisted of small plaques, usually 2 to 3 mm. in 
diameter, scattered over the surface of the 
intima. One of these showed a small area of 
calcification. (Fig. 3.) This intimal degenera- 
tion was seen in no case of freeze-dried grafts. 

Muscle degeneration occurred much faster 
in the freeze-dried than in the fresh grafts. 
(Table tv, section 111.) All visible muscle cells 
were usually absent in the freeze-dried grafts 
after one week. The fresh grafts, however, 
frequently showed remarkably well preserved 
cellular details at one week and usually showed 
a fair number (mean 37.5 per cent) of cells 
six weeks postoperatively. (Fig. 4.) The 
mechanism of removal of these cells could 
not be clearly defined but the pattern of 
removal showed some differences in the two 
types of grafts. Phagocytes were seen only 
occasionally; the cells appeared to be destroyed 
by lysis. In 33 per cent of the fresh grafts the 
muscle cells toward the intima persisted longer 
than the other cells; the muscle cells toward the 
outside of the vessel persisted longest in 25 per 
cent of the grafts and in the remaining 42 per 
cent it appeared that there was diffuse lysis of 
the cells. (Fig. 4.) In contrast the muscle cells 
in most of the freeze-dried grafts (92 per cent) 
had so completely disappeared, even as early 
as one week, that evaluation of the site of 
removal was not possible. 

The elastic fibers are apparently the only 
portions of aortic grafts which remain in- 
definitely after implantation. All the grafts 
in this series showed persistence of intact 
elastic fibers. Many of these fibers appeared 
thicker than normal, some as much as twice 
the thickness of the fibers in the sections on the 
same vessel before implantation. (Fig. 4.) 
No definite fragmentation was observed al- 
though this is extremely difficult to evaluate. 
Three elastic fiber counts were made on each 
of twelve cross sectional segments of each 
vessel while fresh, after freeze-drying and 
storage, and at various periods of time after 
implantation. The counts on each vessel were 
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Fic. 4. Degeneration of muscle cells in media of aortic grafts. A, freeze-dried aortic graft stored for one week and 
implanted for one week showing almost complete disappearance of the cells; B, fresh aortic graft two weeks after 
implantation demonstrating early diffuse degeneration of the muscle cells; C, fresh aortic graft one week after 
implantation showing more degeneration toward the intima (above); D, fresh aortic grafts six weeks postopera- 
tively illustrating more degeneration toward the adventitia. Hematoxylin and eosin stain. 
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Fic. 5. Elastic fiber changes in freeze-dried aortic grafts (Verhoeff’s stain). A, fresh aorta; B, same aorta after 
freeze-drying; C, specimen from same aorta after freeze-drying and storage at room temperature for one year; D, 
freeze-dried graft from same aorta stored for three months, three months after implantation. 
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Fic. 6. Freeze-dried aortic graft six weeks after implantation showing invasion of fibroblasts from the media of the 
normal aorta (to left), across suture line into the interstices of the media of the graft. Hematoxylin and eosin stain. 


Fic. 7. Freeze-dried aortic graft three months after implantation demonstrating intimal replacement and invasion 


of the media by fibroblasts from the adventitia. 


consistently reproducible to within 10 per 
cent of the median. The thirty-six counts on 
the fresh aorta and the thirty-six on the graft 
after varying periods of time following im- 
plantation were used to calculate the per- 
centage survival rate of the elastic fibers. 
Table tv, section 1v, shows the results of this 
study (percentage survival of elastic fibers 
as a function of the postoperative time). No 
significant variations between the fresh and 
freeze-dried grafts were observed. The elastic 
fibers in aortic grafts are removed at a decel- 
erating rate until about 20 per cent of the 
fibers have been removed at three months. 
After three months the remaining fibers seem 
to persist for periods of at least a year. 
Fibrous replacement of aortic grafts occurs 
from three sites. These are (1) the ingrowing 
intima, (2) the media of the adjoining normal 
aorta and (3) the adventitia and surrounding 
soft tissues. (Figs. 6 and 7.) The replacement 
from the recipient media seems to be almost 
insignificant except for suture line healing. 
The slides were graded for the percentage of 
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the thickness of the media replaced by the 
fibroblasts from all sources. Again there seems 
to be faster replacement in the freeze-dried 
grafts than in the fresh grafts. Table tv, 
section v, shows the percentage of replace- 
ment of the grafts in relation to the post- 
operative time for each type of graft. It is 
seen that at six weeks a mean of 40 per cent 
of the graft wall is invaded by fibroblasts in 
the freeze-dried group but only 13 per cent 
in the fresh group. 

The amount of reaction in the surrounding 
tissues such as adhesions and scarring was 
graded at o to 4 plus at the time of autopsy 
and confirmed by microscopic examination. 
In both groups the reactions decreased from 
the first to the twenty-fifth postoperative 
week. There was distinctly less reaction in 
the freeze-dried than in the fresh grafts. 

The only correlation between the micro- 
scopic studies and the clinical behavior of the 
graft is the possible relationship between the 
slower suture line healing of the fresh grafts 
and the rupture seen in a few cases in this 
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group. The ruptures usually occur at the suture 
line and most frequently in the second post- 
operative week. The more rapid healing in the 
first few weeks in the freeze-dried than in the 
fresh grafts may account for the absence of 
rupture in this series. The rate of re-endo- 
thelization, while interesting, probably has 
no clinical significance since thrombosis occurs 
during the days immediately following opera- 
tion, at which time both types of grafts lack 
endothelium. In like manner, the faster re- 
placement of the freeze-dried grafts may 
appear favorable. However, no ill effects of 
the slower replacement of the fresh grafts 
have been observed. 


CONCLUSIONS 


From these relatively short-term studies 
it is indicated that properly freeze-dried aortic 
grafts are superior to grafts preserved by the 
other methods of storage used to date. Such 
satisfactory comparisons with fresh grafts 
have not been reported for any other method 
of storage. 

Certain advantages appear to have practical 
significance under these experimental condi- 
tions. (1) Technical errors of processing can 
be minimized, measured and accurately con- 
trolled. (2) Only minimal care need be exercised 
during storage. The grafts are stored in 
ampuls at any climatic temperature and 
humidity with no care except to prevent break- 
age of the glass. (3) Prolonged storage time 
allows stock-piling, greatly reducing waste. 
(4) Grafts can be quickly and easily prepared 
for implantation. (5) Clinical results are 
excellent in the experimental animal. More 
animal experimentation and carefully con- 
trolled human clinical trial is indicated. 
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AN ANALYSIS OF ANESTHETIC SAFEGUARDS* 


REPORT OF A NATIONAL SURVEY 


HERMAN W. ScHWEIZER, M.D. AND PAuL M. Woop, M.D. 


East Orange, New Jersey 


OTHING makes better headline news 
N than the report of an anesthetic explo- 
sion. Nothing is quite as sensational 
and as dramatic to the lay public, or as startling 
and terrifying to medical personnel. Haas, 
Hibshman and Romberger' remarked in 1941 
that “despite unremitting effort, explosions are 
still taking place, deaths have occurred, and 
there has been much ado in the lay and medical 
press.” 

A nationwide survey was started in 1948 by 
the Section of Anesthesia, Halloran Veterans 
Administration Hospital, because of the con- 
tinuing incidence of this hazard. A detailed 
analysis of the safety factors, or the lack of 
them, currently employed in hospitals through- 
out the country was made. This review supple- 
ments the Greene report on fire and explosion 
hazards (1846~—1937).? 


PHYSICAL AND CHEMICAL FACTORS 


A review of some of the known physical and 
chemical data in the incidence of anesthetic 
fires and explosions, to promote a better under- 
standing of the causes and to educate the 
anesthetist in the factors which may decrease 
the incidence of these explosions, is pertinent. 

Minimum Ignition Temperatures. Table 1 
shows that high concentrations of oxygen 
lower the minimum ignition temperatures of a 
combustible agent as compared with air. 
Nitrous oxide lowers the ignition temperature 
more than oxygen. 

Densities of Anesthetic Gases and Vapors. 
The rate at which a gas or vapor will diffuse or 
mix with air is inversely proportional to the 
square root of its density (Graham’s law). 
Hence richer mixtures of ethylene will pass 
through the explosion range and become non- 
explosive more readily than a heavy vapor 
such as ether.’ (Table 11.) 


Limits of Flammability of Agents. Table 11 


New York, New York 


shows the flammability ranges of agents in 
air, oxygen, and nitrous oxide (U. S. Bureau 
of Mines). 

Electrostatics. Horton’ has indicated that 
a spark between two bodies can occur only 
when there is no electrical path of good con- 

TABLE | 


MINIMUM IGNITION TEMPERATURES, 
DEGREES CENTIGRADE 


Agent In Air | In Oxygen 
Ether. . 304 182 
Divinyl erher.. 399 327 
Ethylene. . 485 


ductivity between them. Every spark is a 
manifestation of the natural tendency of an 
electrostatic charge to bring adjoining surfaces 
to an equal potential. 

The static spark is sudden and unpredict- 
able; yet the spark may be partly controlled 
by a thorough understanding of the basic 
factors which lead to its generation. These 
factors will be discussed later in the survey 
analysis. 

Ignition Sources. The sources for ignition 
of a flammable or explosive mixture are num- 
erous. They may be classified as follows: 
(1) flames (pipes, cigarettes, gas, alcohol 
lamps); (2) electricity (motors, heaters, x-rays, 
cauteries, poor switches, endoscopes, dia- 
thermy, lighting [portable or stationary]) ; 
(3) static electricity (friction from motions 
of people, gases, liquids, parts of equipment, 
blankets, clothing, bags, tables, adhesive 
removal, rubberized sheets, many plastics); 
(4) miscellaneous (spontaneous combustion, 
oil on oxygen or air valves under pressure, 
excessive compression). 


* Approved at the Veterans Administration Hospital, Brooklyn, N. Y:, from research done at the Veterans 
Administration Hospital, Staten Island, N. Y., prior to its deactivation. The statements and conclusions published 
by the authors are a result of their own study and do not necessarily reflect the opinion or policy of the Veterans 


Administration. 
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It is unfortunate that all of the commonly 
employed inhalation anesthetic agents, with 
the exception of nitrous oxide and chloroform, 
are used at times in flammable and/or explosive 
concentrations. It has been shown that “‘mix- Sentnel 
tures of an explosive gas, 20% or more oxygen, No. 


TABLE Iv 
GEOGRAPHIC DISTRIBUTION 
(Total Replies Received) 


No. of 
Replies 
Received 


State and Territories 


TABLE 


Alabama 27 
DENSITIES OF ANESTHETIC GASES AND VAPORS 


Arizona 26 
Arkansas 20 
California 181 

Colorado 40 
Connecticut 52 
Delaware 8 
Florida 54 
Georgia 37 
Idaho ° 
Illinois 

Indiana 


Ethyl chloride 2.23 


CN Aw & = 


TABLE 
LIMITS OF FLAMMABILITY OF AGENTS 


Agent 


In Air 
(%) 


In Oxygen 
(%) 


In Nitrous 
Oxide (%) 


Ethylene 

Cyclopropane. . 
Diethyl ether. . 
Divinyl ether. . 
Ethyl chloride. 


3.05-28.6 
2.4 -10.3 
1.85-36.5 
1.7 -27.0 
4.0 -14.8 


2.9 -79.9 
2.48-60.0 
2.1 -82.0 
1.85-85.5 
4.05-67.2 


.9-40.7 
.6-30.3 
.5-24.2 
.4-24.8 
.1-32.8 


with the addition of a third gas, or even a 
fourth gas such as helium or nitrogen, may 
produce a broader non-explosive but anes- 
thetic zone than is possible with oxygen plus 
but a single anesthetic gas.”*> Thus gas mix- 
tures containing oxygen and an explosive gas 
in proportions to produce anesthesia may have 
the safety factor increased by the addition of 


other gases. 


THE SURVEY 


A total of 6,400 questionnaires were cir- 


lowa 

Kansas 
Kentucky 
Louisiana 
Maine 
Maryland 
Massachusetts 
Michigan 
Minnesota 
Mississippi 
Missouri 
Montana 
Nebraska 
Nevada 

New Hampshire 
New Jersey 
New Mexico 
New York 
North Carolina 
North Dakota 
Ohio 
Oklahoma 
Oregon 
Pennsylvania 
Rhode Island 
South Carolina 


culated to registered hospitals throughout 
continental United States and its possessions, 
including Alaska, Canal Zone, Guam, Hawaii, 
Puerto Rico and the Virgin Islands. Of 
these 6,276 were sent to hospitals in continental 


South Dakota 
Tennessee 
Texas 

Utah 
Vermont 
Virginia 


Washington 

West Virginia 
Wisconsin 

Wyoming 

Alaska 

Canal Zone 

District of Columbia 
Guam 

Hawaii 

Puerto Rico 


United States and 124 to hospitals in United 
States possessions. The total replies received 
were 2,285, or 35.7 per cent of the total cir- 
culated. (Table tv.) Of the over-all total 
replies 333 hospitals (14.5 per cent) reported 
that they had no facilities for anesthesia or 
surgery. (Table v.) Hence the analyzable 
total is 1,952 replies, or 30.5 per cent of the 
total circulated. Sixty-nine (3.5 per cent) 
fires and explosions were reported for an 
eleven-year period (1938-1948). 
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Total replies 


* Replies from these states not tabulated 


15 
9 
13 * 
: 16 | 30 j 
I 17 30 : 
I 18 | 43 
| I 19 126 
20 112 
— | 2 21 93 
| | 22 34 
23 54 
24 22 
| 25 | 42 
26 | 4 
27 | 15 
| 28 | 73 
20 
225 
31 36 
32 | = 
33 3 
35 | 37 . 
36 166 
37 12 
38 | 26 
39 24 
40 47 : 
42 Il 
43 13 
44 14 
Z 45 57 
46 29 
47 73 
49 8 | 
50 I 
12 
52 I 
54 12 
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In all, hospitals in the forty-eight states, the 
District of Columbia and five possessions 
returned replies. Of the 333 hospitals which 
reported no facilities for anesthesia or surgery, 
reports were returned from hospitals in thirty- 
seven states, the District of Columbia and 

TABLE v 


GEOGRAPHIC DISTRIBUTION 
(No Facilities for Anesthesia or Surgery) 


Marginal No. of 

N States and Territories Replies 

Received 
I Alabama | 5 
2 Arizona 2 
3 Arkansas 1 
4 California 30 
5 Colorado 5 
6 Connecticut 15 
7 Delaware | 2 
8 Florida 9 
9 Georgia 5 
15 Kentucky I 
16 Louisiana 2 
17 Maine 4 
18 Maryland 12 
19 Massachusetts | 11 
20 Michigan | 19 
21 Minnesota 11 
22 Mississippi | 2 
23 Missouri | 6 
25 Nebraska 1 
27 New Hampshire I 
28 New Jersey | 17 
29 New Mexico | 5 
30 New York 41 
31 North Carolina 4 
33 Ohio 22 
34 Oklahoma | 6 
35 Oregon | 4 
36 Pennsylvania | 29 
38 South Carolina 3 
40 Tennessee | 9 
41 Texas | 12 
42 Utah 2 
43 Vermont I 
44 Virginia | 2 
45 Washington | 2 
46 West Virginia 3 
47 Wisconsin 22 
49 Alaska 1 
51 District of Columbia 2 
53 Hawaii 2 


two possessions. Fires and explosions in this 
survey were reported in hospitals in nineteen 
states and the District of Columbia. (Table v1.) 

Table vir enumerates the replies received 


for each item in the questionnaire in a pre- 
liminary analysis of hospitals in the states of 
California, New York and Texas. These three 
states were selected for this analysis as being 
fairly representative for a survey of states 
in the East, Midwest and South, and the West. 


TABLE VI 
GEOGRAPHIC DISTRIBUTION 
(Fires and Explosions) 


Mar- ae No. of 
ginal State Fires Explo- | Total 
No. | sions 
1 | Alabama 
4 | California . | I | 3 
5 | Colorado 
6 | Connecticut I | 
11 | Illinois | 
17 | Maine 
18 | Maryland 
19 | Massachusetts I 4 | 5 
20 | Michigan 1.2 
21 | Minnesota 
23 | Missouri | 
25 | Nebraska 
28 | New Jersey = 2 | 2 
30 | New York | 9 12 21 
33 | Ohio I I 
34 | Oklahoma 
36 | Pennsylvania 5 5 | 10 
41 | Texas 4 2 | 6 
47 \Wisconsin 2 | 2 
51 | District of Columbia 2 me 
Totals 28 4! 69 


This may serve as a cross section of the anes- 
thesia hazard for the nation. 

Table vi indicates completion of the 
questionnaire by types of personnel. 


ANALYSIS OF INDIVIDUAL ITEMS 


Conductive Flooring. Many types of flooring 
have been reported in operating rooms. 
Among these the following were listed: ter- 
razzo floor with brass strips; terrazzo floor 
without strips; terrazzo type with 614 inch 
square copper grid; leaded floor; steel netting; 
wire mesh, type not noted; tile, type not 
listed; ceramic tile; tile, ‘ ‘cumduactive when 
moist’’; vitreous tile; concrete floor; cement 
floor; wood floor; conductive linoleum; rubber, 
type not stated; hubbelite; “partial” con- 
ductive flooring and “calcium chloride wash 
on ordinary flooring.” 

How do these replies compare with what is 
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considered good practice? In his analysis of the 
problem of preventing anesthetic explosions 
Horton‘ has offered the following recom- 
mendations: 

1. Incorporation of metal strips in a flooring 
of terrazzo or tile. However, measurements 
made on such floors have shown that the 


TABLE VII 
QUESTIONNAIRE ANALYSIS 


of Anesthetic Safeguards 


17 


be kept moist or allowed to dry without 
mopping. This will impart sufficient con- 
ductivity to the surface to provide a free 
path for the dissipation of static. However, 
even with these treatments the resistance of 
this flooring remains dangerously high and 
variable. 


Grounding of all equipment.......................... 
Non-sparking electrical equipment.................... 


Air-humidifying 
Clothing: 
prohibition of silk, woolen, synthetic textiles......... 
Prohibition of the following during flammable anesthetics 
Periodic instruction of operating room personnel....... . 


New York 


California 


Yes | No 


42 | 87 | 52 58 | 103 64 | 25 | 65 | 43 
64 | 61 | 56 78 | 82 65 | 47| 49| 37 
59 | 59 | 63 67 | 76 82 | 27 | 51 | 55 
40 | 23 | 118 56 | 20 139 32 | 16) 8% 


70 | 43 | 68 106 | 43 76 56 | 31 36 
8 | 40 | 133 {i 32 178 6 | 28 99 
24 | 98 59 41 |112 72 20 | 66 | 47 
50 | 68 | 63 35 |120 70 | 47|42\| 44 
32 | gI 58 51 |102 72 20 | 66 47 
68 | 51 | 62 | 103 | 46 76 | 54 | 35 | 44 
97 | 27| 57 | 111 | 44 70 |79|17| 37 
103 | 14 64 112 | 27 86 75 | 14 44 
113 | 8 | 60 138 | 10 77 | 81 9| 43 
84 | 33 | 64 | 50 76 | 69 | 18 | 46 
72 | 34| 75 94 | 42 89 | 56) 22) 55 
80 | 39 | 62 118 | 29 78 | 66! 20 47 


resistance of any intercoupling path thus 
provided is excessively high and exceedingly 
variable. Fatal explosions of electrostatic 
origin have been reported in operating rooms 
equipped with this type of flooring. 

2. Flooring of conductive rubber with highly 
conductive wire screen embedded in the 
finished sheet. 

3. Embedding copper screening in the upper 
surface of a layer of cement on which thin 
porous tiles have been laid. The conductivity 
depends on the moisture which is absorbed 
and varies with the relative humidity and 
temperature. It is less effective than the afore- 
mentioned (No. 2). 

4. Improved conductivity of tile and ter- 
razzo flooring .by treatment with calcium 
chloride (2 to 4 per cent) which should either 
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5. Drag chains on equipment to tile floors 
must be bronze rather than iron or steel. 

It should be pointed out that many operating 
rooms equipped with fine conductive flooring 
inadvertently nullify good conduction by the 
use of ordinary floor wax for the purpose of 
maintaining a high glossy polish. This wax 
serves as an excellent insulating layer against 
good grounding between the standee and the 
floor, and may act in the manner of a condenser. 

Talcum powder is another insulating agent 
on well grounded conductive flooring which 
can readily nullify good conduction. This fact 
is worth remembering if conductivity is to be 
maintained.’ The wearing of cloth, stockinette 
or canvas booties by personnel in operating 
rooms often acts as an insulator and should, 
therefore, be discouraged. 


¢ 
| 
No No No 
Reply Y es No Reply Yes No Reply 
82 | 40 | 59 | 127] 30 68 | 61 | 27| 45 
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Grounding of All Equipment. The replies 
included such methods of grounding as: 
“partial” grounding of equipment; wet towels 
around equipment; wet towel ground on dry 
days only; drag chains on tables and machines; 
grounding wires embedded in floor; and con- 


TABLE Vill 
COMPLETION OF QUESTIONNAIRE 
Cali- | New 
Completed by fornia | York Texas 

Anesthesiologist............... 24 63 10 
Nurse anesthetist..............| 10 9 21 
Medical superintendent........ 25 24 24 
Lay superintendent............| 49 51 42 
Physician (specialty not 

14 9 9 
Other (not specified)...........) 59 69 27 


ductive rubber face masks, bags, casters on 
machines. 

In his comment on grounding one respond- 
ent stated unequivocally that “the grounding 
of equipment can never be made completely 
successful, and, therefore, it is unwise to 
ground any of it.” It should be obvious that 
partial grounding of equipment is almost as 
inadequate as no grounding of equipment as it 
offers a false sense of security. 

Drag chains, conductive rubber wheels and 
crutch-tip leg pieces on stools and cabinets 
must be maintained free of waxy film and 
other insulating material if conduction is to 
remain effective. It should be remembered 
that “grounding” implies direct electrical 
connection to some highly conductive metallic 
body having good contact with the earth. 
Hence it implies good electrical contact with 
any metallic framework of the building such 
as the heating, ventilating or plumbing 
system.‘ Drag chains on operating room 
furniture are the simplest solution for ground- 
ing, provided these chains are free from oil 
or other insulating material. Bronze chains do 
not spark on striking contact with tile, marble 
or other flint-like substance. Grounding con- 
ductors may be of any nonspark-producing 
material. To be effective a drag chain with a 
known resistance, or other grounding material, 
must cover at least 2 to 4 inches of floor. The 
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grounding material must not be so long as to 
catch under rollers or casters. 

Intercoupling. The answers included the 
following: intercoupling “only when cyclo- 
propane was used”; Horton intercoupler; 
graphite cords in place of intercoupling; 
“some of our anesthetists think intercouplers 
are useless’; “‘nuts!”’; and intercoupling by 
frequent personal contact with the machine, 
table and patient (“‘bridging’’). 

Horton‘ in his recommendation of high 
resistance intercoupling suggests this measure 
as one technic in the elimination of the spark 
hazard. He states that a remedy is the inter- 
position of a small electrical unit having a 
number of terminals. Between any two of these 
terminals is a conductive path having a 
resistance of one megohm (one million ohms). 
The intercoupled bodies are the patient, 
anesthetist, gas machine and operating table. 
The resistance is low enough to equalize 
potentials and high enough to prevent shock 
if the intercoupler accidentally makes contact 
between a person and the lighting or power 
circuit. 

While some respondents believe that inter- 
couplers are useless, the principle of inter- 
coupling remains sound and its practice is 
recommended, particularly in operating rooms 
of low humidity. This increases the safety 
factor but does not guarantee complete safety. 

Non-sparking Electrical Equipment. The fol- 
lowing were reported: Crouse-Hinds switches; 
mercury switches in sockets; all switches and 
sockets above 48 inches wall height; lamps 
kept 7 feet off the floor; “‘mercoid”’ switches; 
““keyless”’ sockets with no paper lining. 

One anesthetist states, “‘The value of spark- 
proof sockets is negated by the use of ordinary 
male-female extension cord junctions between 
spark-proof sockets and apparatus.’’ Another 
states, ““We go along with the non-sparking 
electrical equipment since it (non-adherence) 
is the most likely to get you in trouble from 
the medical-legal point of view. However, 
we make no particular effort to worry about 

All electrical junctions must be so con- 
structed as to be entirely spark-proof. Austin’ 
placed the blame for the failure of wider 
usage of explosion-proof receptacles on the 
lack of resourcefulness of manufacturers to 
design explosion-proof switches and receptacles 
which could be readily installed in existing 
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wall outlets. However, in 1940 explosion-proof 
features which could be installed in already 
existing wall outlets were developed for 
switches and wall receptacles. The design 
imprisons the arc in an_ explosion-resisting 
chamber, thereby rendering it harmless to 
surrounding atmosphere containing combus- 
tible and flammable mixtures. 

Greene® has collected fifty-eight cases of 
combustion in suction and vaporizing machines 
and lists five possible sources of electrical 
sparks: (1) Arcs produced at the make or 
break of the electrical circuit by the ordinary 
open switch. (2) Sparks produced by the 
revolving armature of the motor. (3) Sparks 
produced by the electric current which may be 
induced in the metal shell of the cabinet by the 
operation of the motor. (4) Sparks produced 
by static electricity caused by friction of 
parts of the apparatus within itself or against 
external objects. (5) Arcs produced by the 
make and break of contact of the plug with the 
wall socket. 

Safe procedure dictates removal of the 
flexible delivery tube from the machine when 
not in use so that it may not be inadvertently 
discharged into an ignition source. 

Air-bumidifying Apparatus. Reported were 
the following: Powers regulator, humidiguide 
in all rooms and daily check of humidity. 

Horton,** Greene? and others have recom- 
mended a high relative humidity in operating 
rooms of at least 55 per cent (65 per cent 
according to others) since moisture films on 
the surface of insulators (rubber, glassware) 
inhibit the retention or development of charge. 
However, air-conditioning equipment which 
provides high humidity may also remove 
carbon dioxide from the air and destroy the 
humidity as a path for the flow of electrical 
energy. This on a theoretic basis lessens the 
ionization of air and increases the static 
hazard. 

The humidiguide is a practical device in 
operating rooms and its inclusion is highly 
recommended. 

Air-conditioning. The replies reveal little 
of interest concerning this item. One respondent 
recommends an apparatus which provides 
twelve to fifteen air changes per hour through 
a washed-air diffuser. 

Under this heading may be included the 
problem of ventilation in the operating room. 
The purpose of this factor is to provide for 
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the movement of air to the extent of diffusing 
concentrations of explosive agents which have 
formed in pools and pockets (cyclopropane, 
ethyl chloride, divinyl ether, ether).6 Ether 
vapor characteristically forms pockets since 
it is heavier than air and is dispersed very 
slowly. It may flow along the floor as water 
would flow leaving a stream of ether vapor 
which may reach a wall in the vicinity of an 
exposed electrical outlet. Cyclopropane is 
less likely to form pockets and pools. It is 
heavier than air, is a more active gas and is 
readily dispersed.® 

Greene* recommends ventilation as essential 
in the use of the cautery, the direction being 
from the cautery toward the patient’s head. 

Clothing. Reported were the following: 
(1) cotton or canvas boots; (2) leather soles, 
rubber heels; (3) cotton blankets; (4) ‘“‘not 
necessary if three feet from the gas bag, and 
if anesthetists do not relieve each other. 
Everyone is kept away from the gas machine. 
No break in circuit’; (5) “visitors are not 
allowed, unless in cotton apparel”; (6) ‘“‘the 
anesthetist is the biggest offender”; (7) 
. when surgeons cooperate’; (8) con- 
ductive shoes, “copper nails”; (9) “hard 
to enforce”; (10) “doctors are the worst 
offenders.” 

Horton‘ indicts non-conductive crepe-soled 
shoes as the worst offenders as effective 
generators of static electricity. Rubber- and 
most composition-soled shoes act as effective 
insulating barriers against equalization of 
potential. A small drag chain on each shoe 
annuls the electrostatic action of rubber. 
Current opinion on leather soles,* according 
to Horton, is indecisive. The soles of shoes 
are affected by weather conditions which 
cause drying of leather during hot summer 
months with a consequent increase in resist- 
ance. Thus in the summer there may be 
increased resistance of leather-soled shoes 
to as high as 10 megohms; in the winter 
resistance may be as low as 0.01 megohm. 
A resistance of 1 megohm is generally found 
between the standee wearing leather-soled 
shoes and the conductive rubber floor with 
grounded mesh. Accumulated charges, even 
as high as 100 megohms, are dissipated through 
conductive floors in a fraction of a second; 


* Since preparation of this report Dr. Greene has 
again pointed out that for all practical purposes leather- 
soled shoes are adequate in anesthetizing locations.'4 
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normally lesser charges are dissipated in 
considerable smaller fractions of time. 
Non-conductive pads and pillows are a 
serious hazard. In moving a patient from the 
stretcher to the operating table, he may 
acquire and retain an electrostatic charge of 
dangerous magnitude. This hazard may be 
reduced by providing an intercoupling link 
(bracelet) permanently attached to the operat- 
ing table. Removing a fabric case from a non- 
conductive rubber pillow in the operating 
room should be prohibited when flammable 
gases are in use; by the same token non- 
conductive sponge rubber cushions on anes- 
thetists’ stools should be prohibited. Woolen, 
silk, nylon, rayon, sharkskin and non-con- 
ductive plastic outer garments should never 


be allowed in the operating room. Under- . 


garments of silk, nylon or wool involve a 
negligible hazard compared to those in outer 
garments. It is thought unnecessary to impose 
any restrictions on choice of materials used for 
undergarments by operating room personnel. 

Non-conductors, such as rubber gloves, silk 
hose and the like, which are in intimate contact 
with the skin of the wearer do not usually 
accumulate sufficient static to become hazard- 
ous. The same is not true, however, of outer 
loose-fitting clothing or drapes.® 

It is of interest to note, in a review of static 
voltages, that a man wearing leather-soled 
shoes taking four steps on a dry tile floor may 
generate 500 volts, an anesthetist rising from 
or being seated upon a rubber-cushioned stool, 
5,000 volts,® a fountain pen, 100 volts and 
sliding a foot along a rubber floor may generate 
200 volts.® 

It cannot be stressed sufficiently that the 
hazard of sparking cannot be eliminated 
without the thorough understanding and 
complete cooperation of all operating room 
personnel and operating room visitors. Lack 
of cooperation may be fatal to the patient, 
anesthetist, surgeons or visitor, and should 
indict the offender for his ignorance and/or 
indifference. 

The staticator® is an electronic device for 
the detection and the indication on a meter, 
and by an amplifying sound system, of the 
accumulation of static charge. Used in the 
operating room in the immediate vicinity of an 
anesthetic machine, this instrument can be of 
value in warning the anesthesiologist of 
impending danger. The statometer” is another 
useful instrument which indicates on a meter 
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the presence and intensity of static charge 
in voltages ranging from o to 1,000 volts. 
These are newer refinements in modern day 
anesthesia practice for the better-endowed 
anesthesia department. 

Prohibition of the Cautery, Diathermy, Open 
Flame, X-ray, Endoscopies during Administra- 
tion of Flammable Anesthetics. In a review 
of replies it is noted that the use of the cautery, 
for example, is “frequently compromised”’; 
or that “precautions are allowed for cyclo- 
propane, but not for ether.” 

has made an_ exhaustive 
survey of these hazards. He cites his reasons 
for explosions in general as: (1) ignorance of 
an elementary knowledge of anesthetic com- 
bustion; (2) indifference toward the hazard 
because of past good fortune while using setups 
in the operating room which we consider 
dangerous; (3) paucity and inflexibility of 
anesthetic methods available to many surgeons 
who must use the cautery; (4) ignorance or 
indifference to the principles of the physics of 
electricity. He considers the remedy to be 
education and elevation of the standards of 
anesthesia training and practice. 

The use of the cautery should be prohibited 
near the mask (or anesthesia apparatus) or in 
operations of the head and neck or pleural 
cavity when flammable anesthetic gases are 
used. Cautery in the abdomen is relatively 
safe only when a screen or curtain is placed 
between it and the patient’s face, and when 
the screen is so arranged as to provide against 
pockets for the entrapment of flammable 
agents. 

Greene lists the following recommendations: 

1. Inquire before operation as to the 
probable use of the cautery. 

2. If the cautery must be used in critical 
areas (head, neck, respiratory passages, pleural 
cavity), the anesthetic must be of the non- 
combustible type (regional block, nitrous 
oxide, chloroform, intravenous, rectal basal, 
combinations). 

3. If the cautery must be used in distal areas 
(abdomen, pelvis), the choice should be a 
non-combustible anesthetic considering first 
that the safety, for other reasons, to the 
patient is not jeopardized by this substitution. 

4. If the cautery must be used in regions 
listed previously (No. 3) and a combustible 
anesthetic must be used, a _ meticulously 
closed-circuit method of administration should 
be in use during the prior ten minutes. Com- 
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bustible anesthetic of choice: ether-air closed- 
circuit administration because of its smaller 
tendency toward propagation and smaller 
range of explosibility as compared with ether, 
ethylene or cyclopropane mixtures with a 
high concentration of oxygen or nitrous oxide. 
Cyclopropane, ethylene and ether with oxygen 
are permissible in special cases. Ventilation 
is essential, the direction being away from the 
cautery and toward the patient’s head. The 
patient should be securely in the third plane 
to be certain no vomiting occurs to break 
the closed circuit. No part of the cautery, 
wires, switch, or rheostat should be near the 
anesthetic apparatus. A draped screen should 
intervene between the patient’s head and the 
field of operation. 

5. If the cautery is to be used in hollow 
viscera in the abdomen (bladder, stomach), 
the viscus should be emptied of its gaseous 
contents first. 

With surgical diathermy sparking or arcing 
may appear in five zones: (1) at the active 
electrode; (2) within the cabinet of the appa- 
ratus if the machine has defective insulation; 
(3) at foot or hand switch controlling a make 
and break of the circuit; (4) at the wall plug 
socket during make and break; (5) at many 
scattered and unpredictable points where a 
high frequency current or induced current 
jumps an air gap formed between the patient 
and a grounded conductor. Anesthetic fires 
and explosions ignited by diathermy are com- 
pletely preventable only by the use of non- 
combustible anesthetic agents. 

Greene® reports that the use of electrically 
lighted instruments in body cavities during 
anesthesia, especially in the mouth and larynx, 
caused five anesthetic combustions, the death 
of one patient and serious injury to another. 
Such disasters may be prevented by: (1) solid 
glass rather than thin bulbs; (2) lamp bulb 
contact so arranged in the socket that no 
sparking can occur; (3) bulb should not become 
excessively hot during prolonged use; (4) lamps 
should be supplied with low-voltage currents 
in range of 3 to 444 volts; (4) insulation, 
rheostats and switches should be free of short- 
circuiting faults; and (6) lamp circuit, if fed 
by house current, should be free of hazard 
of electrical burn and shock. 

It should be remembered that, for explosions 
to occur, the following conditions must co- 
exist: the presence of a combustible agent; 
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a proper proportion of mixture; the presence 
of oxygen; and heat of a sufficient degree. 

Periodic Instruction of Operating Room Per- 
sonnel. The most common reply is sum- 
marized in the following two typical statements: 
“unimportant and unnecessary if common 
sense is generally applied” and ‘“‘use your 
head—be careful.” 

The survey indicates that most hospitals 
conduct periodic instruction. It is necessary 
to remind all personnel constantly of the 
necessity for an awareness of the explosion 
hazard as long as open flammable agents are 
used in operating rooms. It is shocking to 
note the frequency with which posted regula- 
tions are disregarded by surgeons, nurses 
and even occasionally, by anesthetists. This 
disregard may well be considered an infringe- 
ment upon the safety rights of the patient and 
all personnel and is condemned. Personnel 
should be made aware of the physics of elec- 
trostatics, grounding, induction and_ con- 
duction, intercoupling and the contribution of 
shoes and clothing to the fire and explosion 
hazard. The importance of not approaching the 
anesthesia apparatus must be stressed. 

Other Measures. There were very few 
comments made. However, the following 
measures are deemed important as further 
safeguards against fires and explosions: (1) 
posting and enforcement of regulations relative 
to anesthetic gases and equipment; (2) main- 
tenance of frequent inspections of the mechani- 
cal state of equipment; (3) posting and ob- 
servance of “‘no smoking” regulations; (4) 
posting of regulations concerning the use of 
cauteries and electrosurgical units during 
anesthetic procedures; (5) observance of pre- 
cautions by personnel and visitors in operating 
rooms during the administration of flammable 
anesthetics in connection with wearing of 
proper apparel and avoiding approach to 
anesthesia apparatus; (6) periodic inspection 
of electrical equipment (wiring, sockets, cords, 
lamps, motors and other devices); (7) inculca- 
tion of constant vigilance against the explosion 
hazard; (8) posting of specific danger areas 
where flammable or explosive mixtures may be 
present; (9) familiarity with National Fire 
Protection Association Publication No. 46: 
“Recommended Safe Practice for Hospital 
Operating Rooms,”’ 1949.* 


* Obtainable from National Fire Protection Associa- 
tion, 60 Batterymarch St., Boston 10, Mass, Price $.25. 
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SUMMARY AND CONCLUSIONS 


This article analyzes the returns of a nation- 
wide survey on anesthetic safeguards cur- 
rently practiced in operating rooms. It reviews 
the chemical and physical factors which are 
responsible for the elaboration of electrostatic 
charges. It analyzes individual items from a 
questionnaire relating to the problem of 
anesthetic safeguards. 

The replies reveal confusion, vagueness 
and an unrealistic attitude concerning a real 
hazard. While there is an awareness of fire 
and explosion hazards, there is, on the other 
hand, a disturbing negligence as to physical 
measures and adherence to accepted pro- 
hibitions by operating room personnel in 
many hospitals in which dangerous flammable 
and explosive agents are used. 

In view of the fact that this article does not 
cover an analysis of actual explosions it cannot 
attempt to summarize the causes of these 
explosions. This is the subject of a separate 
analysis. '4 
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CARDIAC ARRHYTHMIAS DURING ANESTHESIA* 


A COMPARISON OF CYCLOPROPANE AND PENTOTHAL-NITROUS 
OXIDE-ETHER ANESTHESIA 


Jack L. EtsAMAN, M.D., Harotp D. Caytor, M.p., CHARLES E. JACKSON, M.D. 
AND HE En Rog, R.N. 


Bluffton, Indiana 


electrocardiograms on patients under- 

going major surgery. This report gives 
data on the incidence of cardiac arrhythmias 
during cyclopropane and_pentothal®-nitrous 
oxide-ether anesthesia, and their treatment 
with intravenous procaine. 

In the early work with electrocardiograms 
during surgery'~* cardiac arrhythmias were 
noted to be of frequent occurrence. These 
studies were made before the general use of 
cyclopropane. In the recent years, since this 
anesthetic agent has been popularized and 
longer major surgical procedures performed, 
numerous cases of cardiac arrest have been re- 
ported. Cessation of normal cardiac rhythm 
can be readily detected during an open thorac- 
otomy; however, in other types of major 
surgery this is not so readily ascertained by 
clinical means. Taylor‘ in 1941 reported an 
incidence of only 6.5 per cent arrhythmias in 
41,690 patients under cyclopropane anesthesia, 
whereas others with the aid of the electro- 
cardiogram have found a much higher percent- 
age of arrhythmias,® especially extrasystoles 
of ventricular origin. These findings suggested 
the advisability of making the electrocardio- 
graph standard operating room equipment. 


Fee this study we have routinely made 


METHODS AND MATERIAL 


A Sanborn direct-writing electrocardiograph 
was used in this study utilizing long patient 
lead wires. Practically every adult who con- 
templates major surgery in this clinic and 
hospital has had a cardiac survey including 
an electrocardiogram prior to surgery. Three 
standard limb leads are taken in surgery just 
prior to or immediately after induction. The 
anesthetist takes tracings every five or ten 
minutes and records any irregularity in rhythm 


detected by observing the continuously moving 
stylus. 

Cyclopropane. Table 1 lists 114 arrhythmias 
encountered in 113 procedures in which cyclo- 
propane was used. One hundred five patients 
were given only cyclopropane in conjunction 


TABLE 
Fre- 
Type of Rhythm quency 
Ventricular rhythms...... 85 

Multiple and multifocal ventricular 

premature contractions 
Pulsus bigeminus 
Occasional ventricular premature con- 

tractions 
Ventricular tachycardia. . 
Cross dysrhythmia. . 
Ventricular fibrillation and cardiac ar- 


Auricular rhythms 
Auricular premature contractions 
Wandering pacemaker............... 
Auricular fibrillation................. 

Supravertricular 

Nodular Rhythms. . 
Shift in pacemaker from sinus to A-V . 


Nodal premature contractions 
Nodal rhythm 


with the routine paoapenetove medication of 
16 to 4 gr. morphine and 459 gr. atropine. 
Four patients were given a pentothal induction 


followed with cyclopropane then shifted to 


ether. 

Forty-three (38 per cent) of the 113 patients 
(Table 11) had no disturbance in rhythm. One 
of these, had 0.1 per cent procaine dripping 
intravenously from induction until the end of 
surgery. Seventy patients (62 per cent) had 
some type of arrhythmia as listed in Table 1. 
Cases of sinus tachycardia were usually tran- 
sient and not included. The multiple and multi- 
focal ventricular premature contractions were 


* From the Department of Medicine, Surgery and Anesthesia, Caylor-Nickel Clinic and Clinic Hospital, 
Bluffton, Ind. 
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the most frequent arrhythmias and are gener- 
ally considered the most dangerous. The heart 
may go into a gross dysrhythmia and ven- 
tricular fibrillation from this stage as well as 
from ventricular tachycardia. 

Table 11 gives our results with intravenous 
procaine in treating these arrhythmias. Twenty- 
nine patients (25.6 per cent) had procaine 
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eight cases it was believed necessary to give 
intravenous procaine and in these cases all were 
restored to normal (one patient had an oc- 
casional auricular premature contraction and in 
another the chronic auricular fibrillation was 
not influenced). 

In the other cases of simple auricular 
arrhythmia and the case of supraventricular 


TABLE II 
Restored | Not Restored Normal 
| | 
Procaine | Sponta- |C Cardiac Nothing . 
and to Dri | . Not Added Procaine 
Procaine | Ether Arres Given 
| | | 
Normal rhythm. . | | 42 | I 
Ventricular arrhythmias. . .| | 18 9 
Combined supraventricular | 
and ventricular | 
Various auricular and nodal al | | | | | 
arrhythmias. ..... . | | 4 
I | I | 26 | 23 | I 18 | 42 | I 


intravenously. Only one patient had intra- 
venous procaine by continous drip. Arrhyth- 
mia did not develop in this case. Eighteen pa- 
tients with ventricular arrhythmias had the 
rhythm restored to normal with intravenous 
procaine (three patients were greatly improved 
but not completely restored to-normal). One 
patient required procaine plus a shift to ether 
to restore normal rhythm and one returned to 
normal with ether. Fourteen cases of ven- 
tricular arrhythmias were restored to normal 
without therapy. Procaine was not given in nine 
other cases of ventricular arrhythmias but the 
rhythm was not restored to normal. Cardiac 
arrest developed in one case and is described 
more completely in another part of the paper. 

Intravenous procaine was used only in the 
more alarming situations. This included twenty 
(45 per cent of the group) of the ventricular 
arrhythmia group. One case required a shift 
to ether and cardiac arrest developed in another 
case. Thus in this group intravenous procaine 
might be considered go per cent effective. 

In the combined supraventricular and ven- 
tricular arrhythmias the rhythm was restored 
to normal in nine cases without therapy other 
than increased oxygen supply. However, in 


tachycardia intravenous procaine was not used. 
Thus in this series of twenty-nine cases intra- 
venous procaine might be considered to be 
93 per cent effective in restoring rhythm. 

Table u1 lists the incidence of arrhythmia in 
this series according to cardiac status. The age 
range and average ages are also stated. Our 
findings are in agreement with Kurtz, Bennett 
and Shapiro* who found the highest incidence 
of arrhythmias in cases of cardiovascular dis- 
ease. It is important to note the high incidence 
of cardiac arrhythmias with normal heart 
findings. 

Carter and Eisaman*® reported on the power- 
ful depressant action of intravenous procaine 
on the myocardium and conduction system. 
This depressant action has been found beneficial 
in ventricular arrhythmias. However, hearts 
suffering from inflammatory or degenerative 
lesions may tolerate only a fraction of usual 
dosages. Control electrocardiograms should 
always be made. Also, the speed of injection 
may influence the toxic effect upon the heart. 
In a report on the effect of intravenous pro- 
caine on pentobarbitalized dogs Uhley and 
Wilburne’ have demonstrated marked pro- 
longation of P-R and QRS intervals, change in 
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shape and size of all the complexes, and in one 
case of eight, multifocal sites of excitability in 
the heart. This report and our previous experi- 
ence with the drug suggested that rather than 
direct intravenous injection of 100 mg. of 
procaine it would be better to use a continuous 


TABLE III 


Heart 


Condition | No Arrhythmia 


Arrhythmia 


Normal....... 30 cases (47%) 
Age range 23-73 
Average age 52 

Abnormal..... . 9 cases (26.4%) 


Age range 56-73 
Average age 65 
4 cases (26.7%) 
Age range 46-77 
Average age 61 


Possible heart 
disease 


34 cases (53%) 
Age range 22-75 
Average age 50 
25 cases (73.6%) 
Age range 43-91 
Average age 62 
11 cases (73.3%) 
Age range 37-76 
Average age 55 


drip. In most cases of major surgery fluid is 
being injected intravenously for multiple pur- 
poses. In this glucose or saline 5 cc. of 20 per 
cent procaine are instilled when indicated, 
making a 0.1 or 0.2 per cent solution of pro- 
caine depending upon. whether it is 1,000 or 
500 cc. initial volume. The rate of drip can be 
adjusted as to the need. At first it may flow in 
freely; and when the rhythm is improved or 
controlled, the rate may be established at 80 
to 100 drops per minute. This is a safe pro- 
cedure in practically all patients able to undergo 
surgery. We believe that the direct intravenous 
use of procaine along with that of quinidine 
intravenously may well be very dangerous. 
They seem to have a synergistic effect in pro- 
ducing prolonged QRS conduction time as well 
as other direct depressant effects. 

Ether. Table 1v summarizes the incidence 
of arrhythmias in 221 patients under pento- 
thal-induced, nitrous oxide-ether anesthesia. 
Twenty-one patients showed some type of 
arrhythmia. Eight patients had one or more 
types of ventricular rhythms. Three patients 
had nodal rhythms; eleven had one or more 
auricular arrhythmias. In this group there was 
also one case of cardiac arrest (Case 11). 

Intravenous procaine was used in only five 
instances in this group (2.2 per cent). In the 
three cases in which it was used for multiple 
and multifocal ventricular premature contrac- 
tions it was successful in restoring rhythm to 
normal. In the case of cardiac arrest it did not 


July, 1953 


Eisaman et al.—Cardiac Arrhythmias during Anesthesia 25 


restore the rhythms to normal. The rhythms 
varied between multiple and multifocal ven- 
tricular premature contractions, periods of 
ventricular rhythms and tachycardia, and 
arrest periods lasting as long as nine seconds 
before complete asystole occurred. 


TABLE Iv 


Multiple and multifocal ventricular premature 
Occasional ventricular premature contractions 6 
Paroxysmal right bundle branch block...... . I 
Vemtrecwiar 


Wandering pacemaker..................... 12 
Prolonged P-R interval.................... 4 
Auricular premature contraction............ 2 


Nodal rhythm 


Cardiac Arrest. Factors in cardiac arrest 
are numerous. Important ones are hypoxia 
(any cause) or hyperpnea, hypotension or 
shock, manipulation or displacement of the 
heart, preoperative nutrition, electrolyte and 
psychic balance, underlying cardiac abnormal- 
ities and drugs such as digitalis, procaine or 
quinidine. Perhaps the most important factors 
are the anesthetic agent and operative field 
reflexes mediated by way of the vagus. 

The first death attributed to anesthesia 
occurred on January 28, 1848.5 Beck® in an 
early article on this subject gives a brief history 
of the early work leading up to our present 
knowledge and ability to cope with this 
situation. From this article and a later one" by 
the same author an excellent list of references 
is incorporated for the benefit of those wishing 
to review this material. One of the most com- 
plete bibliographies on the subject is by 
Wiggin."! 

During the five-year period prior to 1950 we 
had two cases of cardiac arrest. This aroused 
our interest in early detection of cardiac 
arrhythmias during surgery by use of the 
direct-writing electrocardiograph. Since early 
in 1950 we have routinely taken electro- 
cardiograms in all major surgical cases. The 
two cases of cardiac arrest which occurred dur- 
ing this study are reported. 


CASE REPORTS 


Case 1. A sixty-one year old man had 
noticed a frequent urge to defecate and bloody 
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Fic. 1. Case of cardiac arrest. 


stools. This proved to be due to adenocarci- 
noma of the rectosigmoid area. A chest film 
revealed normal heart and pulmonary findings. 
Heart and lung sounds and blood pressure were 
normal. The patient had moderately severe 
hypochromic anemia. His electrocardiogram 
was within normal limits; however, an oc- 
casional premature ventricular contraction was 
noted. 

On October 8, 1951, an abdominoperineal 
resection using cyclopropane anesthesia was 
attempted. The growth was just behind the 
prostate in the hollow of the sacrum. After the 
bowel was severed, one portion of a De Martel 
clamp and a large abdominal pack were placed 
in the hollow of the sacrum and the peritoneum 
closed with the colostomy in place. Just prior 
to closing the patient started to have multiple 
and multifocal ventricular premature contrac- 
tions. Forty milligrams of procaine chloride 
were given intravenously. (Fig. 1, No. 2.) A 
short time later (No. 3) 60 mg. more of pro- 
caine were given intravenously while the heart 
was in ventricular tachycardia. At this point 
the bag was emptied of the anesthetic mixture 
and only oxygen given by mask. Ten minutes 


later (No. 4) the situation had not improved so 
0.8 gm. of quinidine gluconate was given intra- 
venously. Twenty minutes later 0.8 gm. mcre 
of quinidine gluconate was given and the con- 
dition was not remarkably different. Twenty 
minutes after the second dose of quinidine 
(No. 5) there were only fibrillary waves which 
soon resulted in cardiac arrest. The diaphragm 
was cut from its anterior attachments and 
cardiac massage was begun. Intracardiac epine- 
phrine (1 cc. of 1:1,000 solution) was given 
into the right auricle and another 1 cc. intra- 
venously. Another blood transfusion was 
started. During this time the patient was given 
100 per cent oxygen by bag artificial respiration 
until heart and respiratory rhythm were re- 
established. Figure 1, No. 7, shows first a 
massage contraction with the second complex 
initiated by the heart. Figure 1, No. 8, repre- 
sents the patient’s own rhythm forty-five 
minutes after arrest. Fifty minutes after arrest 
(No. 9) fibrillary waves appeared and procaine 
drip (No. 10) was started. His rhythm was soon 
re-established. The diaphragm and abdomen 
were closed by this time and the patient was 
returned to his room with the perineal part of 
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the operation uncompleted. His blood pressure 
was 60/40. Figure 1, No. 11, represents his 
electrocardiogram at end of surgery. That 
evening he recognized his daughter. The next 
day his chest film was essentially the same as 
the preoperative film except for the presence of 
subcutaneous emphysema. On the second post- 
operative day some atelectasis developed, then 
later pleural fluid and pneumonic consolidation. 

During the next few days he had much 
cerebral and pulmonary edema. It was believed 
toxic effects were developing from the retained 
intra-abdominal pack and avascular gut. Four 
days later (October 12th) under caudal and 
sacral block anesthesia and oxygen by gas 
machine the perineal portion of the operation 
was completed. Figure 1, No. 12, is lead 1 dur- 
ing the second operation. On October 16th the 
patient’s abdominal wound dehisced. This was 
repaired surgically under local anesthesia with- 
out much more additional shock. However, his 
general condition was deteriorating; his nutri- 
tion was poor; his white blood count and blood 
urea nitrogen were rising and he died twelve 
days after cardiac arrest. 

Significant findings at postmortem exami- 
nation were purulent bronchitis and broncho- 
pneumonia, postoperative atelectasis, pulmon- 
ary hyperemia, heart failure cells, emphysema 
and tracheitis and coronary atherosclerosis. 
The myocardium for the most part appeared 
fairly normal. The adrenal gland revealed some 
cortical cellular degenerative changes. 

Case ut. A sixty-four year old man had 
bronchogenic carcinoma of his right lung, 
which was discovered by a screening film taken 
for tuberculosis. A thoracotomy and pneu- 
monectomy was performed with the patient 
lying in the posterolateral position. Endo- 
tracheal anesthesia with nitrous oxide—ether 
was given following pentothal induction. 

The three leads taken at the beginning of 
surgery revealed inverted T waves in leads 11 
and 11 and one auricular premature contrac- 
tion. During the course of the operation 
ventricular premature contractions occurred 
associated with runs of ventricular rhythm and 
tachycardia with various foci of excitability. 
Intravenous procaine drip was started. There 
were periods of arrest lasting as long as nine 
seconds before complete asystole occurred. 

The pericardium was opened and the heart 
was massaged as soon as the brief periods of 
arrest were noted. Immediately the anesthetic 
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mixture was replaced by oxygen and bag- 
breathing artificial respiration employed. One 
cubic centimeter of epinephrine (1: 1000 solu- 
tion) was injected into the right auricle on two 
occasions. Only an occasional contraction oc- 
curred after asystole. Cardiac massage , and 
artificial respiration were continued for an hour 
without a favorable result. The actual reason 
for failure to revive the patient was not 
ascertained. 

At postmorten examination bronchogenic 
carcinoma, grade tv, was again found in the 
lung and also in hilar lymph nodes and adrenal 
glands. Atherosclerosis with narrowing of 
coronary vessels and scattered areas of myo- 
cardial fibrosis were found. 

There is ample information for the treat- 
ment of cardiac arrest in the literature. We 
believe that every surgeon should be prepared 
for this emergency and have a well trained team 
and plan of action. We also believe that the 
electrocardiograph used in surgery is important 
not only in demonstrating arrhythmias which 
if untreated might result in cardiac arrest, but 
also in detecting cardiac arrest so that massage 
can be initiated early. 


SUMMARY 


Statistical data is given on the incidence of 
arrhythmias induced during 334 major surgical 
cases. 

Under cyclopropane anesthesia 62 per cent 
(70 out of 113 patients) had some type of 
arrhythmia. Six types of ventricular arrhyth- 
mias occurred eighty-five times in gsixty-three 
cases. The multiple and multifocal ventricular 
premature contractions were the most frequent 
and dangerous arrhythmias; in this group of 
cases intravenous procaine for various ven- 
tricular or combined supraventricular and 
ventricular arrhythmias apparently benefited 
93 per cent of the patients. 

Under pentothal-induced nitrous oxide—ether 
anesthesia g per cent (21 patients of 221) 
had some type of arrhythmia. Contrast this 
with 62 per cent arrhythmias in the cyclopro- 
pane group. Only eight patients had ventricular 
arrhythmias. The auricular arrhythmias were 
more common in this group but not worrisome. 
Intravenous procaine was effective in the 
ventricular arrhythmias in this group except 
in the case of cardiac arrest. A case of cardiac 
arrest occurred in each group and these are 
included as case reports. 
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We believe that this study demonstrates a 
significant difference between the anesthetics 
in regard to their potentialities for causing 
serious disturbances of cardiac rhythm. This 
study also emphasizes the advantage of using 
the electrocardiograph in surgery"? to evaluate 
better the effect of anesthetic agents on the 
cardiac mechanism. 
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AN EMERGENCY INFRACOSTAL APPROACH FOR 
CARDIAC ARREST* 


Davip J. WEx.ER, M.D., FRED BROMBERG, M.D. AND ANTHONY KOHN, M.D. 
Islip Terrace, New York 


Tor: appallingly high mortality in cases 


of cardiac arrest is undoubtedly due to 

delay—delay on the part of the anesthe- 
tist in making the diagnosis and on the part of 
the surgeon in acting after the condition has 
been called to his attention. Cardiac arrest is 
one of the few conditions where minutes, even 
seconds, may mean the difference between a 
living and a dead patient. The lag in diagnosis 
has been under constant study by anesthesiol- 
ogists. The routine use of some such instru- 
ment as the operating room cardioscope, which 
gives a continuous visual or audible record of 
the heart action, would be a distinct advance in 
this field. Any measure which will facilitate 
definitive treatment, i.e., direct massage of the 
heart with the hand, should be brought to the 
attention of the entire medical profession since 
a thoracic surgeon or even a general surgeon 
may not be immediately available under these 
circumstances. That the condition covers the 
entire spectrum of surgical practice is evident 
when we review the cases which occurred at 
the Southside Hospital in the last four years. 
Cardiac arrest occurred during the course of 
a gastrectomy, hysterectomy, prostatectomy, 
sympathectomy, the wiring of a fractured jaw 
and bronchoscopy, cases which involved gen- 
eral and traumatic surgeons, urologists, gyne- 
cologists, otolaryngologists and dentists. It is 
probable that in the latter cases the delay in 
securing a surgeon may have affected the out- 
come. Therefore, every doctor in the operat- 
ing room, including the anesthetist, should 
have in his mind a definite plan of action for 
dealing with this always sudden and often 
disastrous emergency. Consideration of such 
elementary surgical principles as sterility, he- 
mostasis and anesthesia must be abandoned; 
the only consideration is to restore the beating 
of the stopped heart before the lapse of the 
three or four minutes needed to produce irre- 
mediable cortical damage. 


When cardiac arrest occurs during the course 
of an open chest operation, massage of the 
heart presents no great problem. Doubtless the 
best approach to manual massage of a still 
heart is through the open thorax. With wide 
rib retraction, the heart can be adequately 
visualized and effectively massaged; this and 
the fact that the heart has been under direct 
vision contribute to the generally good results 
reported by thoracic surgeons in the treatment 
of cardiac arrest. 

It is in surgery elsewhere in the body that 
the problem of the quickest and most adequate 
emergency approach to the heart arises. Apart 
from the thoracic approach, the best known 
methods advocate opening the peritoneum 
through a median epigastric incision and mas- 
saging the heart through the intact diaphragm, 
and when necessary, opening the diaphragm 
for more adequate exposure. To one unac- 
customed to abdominal surgery, opening the 
peritoneum may seem a formidable procedure; 
even to an abdominal surgeon incision and 
suturing of the diaphragm may be technically 
difficult. The infracostal approach to be de- 
scribed eliminates the need for rib-spreaders or 
rib resection as in the thoracic approach and 
the need in the trans-abdominal approach for 
opening the peritoneum or diaphragm. 


ANATOMY 


Anatomically, the infracostal approach is 
based on a simple fact little stressed in most 
textbooks. The origin of the muscular fibers of 
the diaphragm anteriorly is not a continuous 
ring as Is very commonly assumed. The dia- 
phragm arises anteriorly from the posterior sur- 
face of the xiphoid process by two slender 
fleshy slips directed backward (pars sternalis) 
and laterally from the deep surface of the lower 
six costal cartilages (pars costalis). Dissecting 
from below upward, the diaphragm between 
these two muscular origins can be readily and 


* From the Surgical Service, Southside Hospital, Bay Shore, N. Y. Presented at The Meeting of The New York 
State Trauma Committee of the American College of Surgeons, Lake Mohonk, N. Y., October 31, 1952. 
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Sfernal Origin of Diaphragm 


Fic. 1. Showing anterior diaphragmatic attachments and subcostal incision. 


iphord Process 


Costa! Origin of Diaphregm 


M DONAUDY 


Site and direction of approach indicated by arrow. In this area the index finger 
inserted in the cleavage plane between the posterior rectus sheath and perito- 
neum will easily enter the left chest cavity. 


bluntly detached from the costal arch, entering 
the pleural cavity anterior and superior to the 
plane of the diaphragm. (Fig. 1.) The size of 
this area varies widely in different subjects. 
From numerous cadaver dissections we have 
found it to measure from 14 inch up to several 
inches in subjects in whom the attachment of 
the diaphragm to the seventh costal cartilage 
is missing. The foramen of Morgagni (the 
fente d’Larrey of the French writers) lies im- 
mediately posterior to this area. | 
Another significant fact which develops im- 
portance in the closure of the approach to be 
described is that the diaphragm and the trans- 
versus abdominis muscle form a single continu- 
ous plane, their origins interdigitating on the 
deep surface of the lower six costal cartilages. 


TECHNIC 


As soon as the anesthetist has established the 
fact that cardiac arrest has occurred, his first 
duty is to warn the surgeon, controlled respira- 
tion under 100 per cent oxygen having been 
instituted. When a major artery is readily ac- 
cessible, digital palpation by the surgeon will 


quickly verify cessation of pulsation. The oper- 
ation, if it has started, is suspended forthwith. 
At this time the assistant may insert a spinal 
needle into the heart through the chest wall as 
recommended by the Lahey group.! This takes 
but a moment; a motionless needle will verify 
the diagnosis and the prick will occasionally be 
the stimulus to restore cardiac action. Under 
any circumstances, little time must be lost in 
preliminaries; the sooner the heart is reached 
and definitive treatment started, the better the 
patient’s chance for survival. 

The incision (Fig. 1), starting from the 
xiphisternal junction and paralleling the left 
costal arch as in the standard subcostal inci- 
sion, is quickly carried down to the peritoneum, 
cutting through the rectus muscle and its pos- 
terior sheath and the underlying fibers of the 
transversus abdominis muscle. In its lateral 
part the external and internal oblique and the 
transversus abdominis muscle will be traversed. 
The peritoneum is not opened but it matters 
little if it is inadvertently entered. The poste- 
rior rectus sheath and transversus abdominis 
fibers are grasped and elevated as a single layer 
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Posterior Rectus Sheath end Transversus Abd. fibers 


Rectus Sheath 


PERITON 


PLANE OF CLEAVAGE 


M. DONA voy 


Fic. 2. Showing anatomy of infracostal approach. The plane of cleavage becomes evident when the 
posterior rectus sheath is elevated. This and the succeeding drawings are from photographs of 


actual dissections. 


Fic. 3. View from pact thorax showing fingers depressing the diaphragm and 
perforating the pleural reflection while entering the left pleural cavity. 


with tissue-holding forceps. (Fig. 2.) The right 
index finger is inserted in the plane posterior to 
this layer and anterior to the peritoneum just to 
the left of the xiphisternal articulation, hugging 
the internal surface of the costal cartilages. As 
the finger advances in the direction of the left 
shoulder, it will come to lie on the superior sur- 
face of the diaphragm between its sternal and 
costal origins. The parietal pleura is pierced 
almost without resistance. (Fig. 3.) The open- 
ing is rapidly enlarged laterally by the succes- 
sive insertion of the third, fourth and fifth 
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fingers. The entire hand now fits easily in the 
left pleural cavity, affording a very adequate 
grasp of the heart for effective cardiac mas- 
sage. (Fig. 4.) The heart can be visualized by 
depressing the detached portion of the dia- 
phragm and retracting the costal arch (Fig. 5), 
supplemented when necessary by enlargement 
of the opening achieved by a lateral sweep of 
the fingers. The pericardium can now be opened 
when advisable for the application of elec- 
trodes. In a rare instance it might be necessary 
to divide the costal arch for this procedure. 
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massage. 


Fic. 5. Photograph of dissection showing adequacy of 
visualization of heart. The pericardium is being held 
open; electrodes may easily be inserted. 


The rate at which the heart is massaged is 
subject to a wide difference of opinion. Most 
authorities recommend a rate of about 40 to 
60 beats per minute as being adequate to main- 
tain cerebral circulation. Others recommend 
rates varying between 20 and 120 beats per 
minute. Probably the best rate would be the 
fastest rate that could be maintained by the 
operator within the limits of fatiguability. The 
massage should be kept up, alternating opera- 
tors when necessary, until spontaneous cardiac 
action begins or the patient is obviously beyond 
help. After restoration of the normal heart beat 
the lung is fully expanded under positive pres- 


Fic. 4. View from opened thorax showing adequate grasp of heart for manual 


sure by the anesthetist and direct vision of the 
surgeon. The chest is now closed. 

Closure is accomplished by suturing the 
divided edges of the posterior rectus sheath and 
the transversus abdominis, including in the 
suture line the detached diaphragmatic origin. 
(Fig. 6.) This reconstitutes the normal ana- 
tomic relationship since the diaphragm and 
transversus abdominis interdigitate in their at- 
tachment to the inner surface of the lower six 
ribs. A catheter for water-sealed drainage of 
the pleural cavity may be placed at the lateral 
end of the incision. The remainder of the inci- 
sion is closed in layers. 

When cardiac arrest occurs in the course of 
an upper abdominal operation in which a left 
upper rectus incision has been used, the same 
approach as described in an earlier paper? is 
used. Here, since the incision has already been 
made, the operator simply separates the cut 
left edge of the posterior rectus sheath from the 
peritoneum adjacent to the xiphisternal articu- 
lation and proceeds as described heretofore. 
Because of the slightly different anatomy in- 
volved in this incision the closure is somewhat 
simpler since by suturing the peritoneum and 
the posterior rectus sheath as in the standard 
layer closure the chest cavity is automatically 
sealed off. 

In cardiac arrest the primary object is to 
maintain the circulation, particularly the cere- 
bral circulation. This is accomplished specifi- 
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Posterior Rectus Sheath 


Edge of diaphragm _ 


Fic. 6. Showing ease of closure. A catheter for water-sealed drainage of the 
pleural cavity may be placed at lateral end of incision. 


cally by cardiac massage. In addition to cardiac 
massage various other measures are under- 
taken at the same time. Under controlled 
respiration the lungs are flooded with 100 per 
cent oxygen by the anesthetist. This should be 
continued after normal cardiac rhythm is re- 
established for as long as is considered neces- 
sary by the anesthetist. 

Cardiac arrest usually occurs as a diastolic 
ventricular standstill. In some cases the ven- 
tricle, rather than being perfectly flaccid, ex- 
hibits rapid purposeless and ineffectual fibril- 
lary twitchings—the “‘bag of worms”’ sensation 
of ventricular fibrillation. The application of 
electrodes with electrical stimulation (110 volts 
A.C.) has been described as the treatment of 
choice here. Under any circumstances, cardiac 
massage must supplement this procedure and 
will often supplant it entirely when the elec- 
trodes are not immediately available. The 
development of a practicable instrument, using 
subcutaneous electrodes and employing 110 
volts A.C. (for defibrillation) and a suitable 
pulsating direct current (for initiating cardiac 
action in standstill) as described by Zoll* would 
of course be the ideal method of treatment. 
Unfortunately, situations will arise in which 
such an instrument, even when perfected, will 
not be available; here we must depend on 
cardiac massage. 


ADJUVANT MEASURES 


Apart from cardiac massage and oxygena- 
tion, other measures are undertaken simulta- 
neously. Placing the patient in the Trendelen- 
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burg position (10 to 15 degrees) may help 
cerebral circulation by its purely gravitational 
effect. Administration of fluid, especially blood, 
given preferably intra-arterially (intra-aortic or 
intracardiac) may give dramatic results. 

Detailed discussion of the various drugs used 
in cardiac arrest is beyond the scope of this 
paper. The use of procaine, epinephrine, cal- 
cium chloride, barium chloride, potassium 
chloride, nikethamide, etc., alone or in com- 
bination, each has its advocates. Epinephrine 
with its powerful myocardial stimulant effect 
is probably the most widely used medication. 
Its tendency to produce ventricular fibrillation 
must be borne in mind. The well known effect 
of procaine in decreasing the irritability of the 
cardiac musculature has led to its almost uni- 
versal acceptance, usually in a dosage of 10 cc 
of 1 per cent solution. The combination of 0.5 
cc. of 1: 100 epinephrine and 9.5 cc. of 1 per cent 
procaine is favored by some authors.* Calcium 
chloride in a dosage of 2 to 4 cc. of 10 per cent 
solution may be effective where other medica- 
tions have failed.> These drugs are administered 
by the most expeditious route, which may be 
intracardiac, intra-arterial (or intra-aortic) or 
intravenous. The use of other medications is 
still not fully accepted. 

At the Southside Hospital a plainly marked 
Cardiac Resuscitation Tray is kept at the anes- 
thetist’s station in each operating room. Each 
tray includes the following: six straight and 
six curved hemostats; two scalpels; one pair of 
dissecting scissors; two toothed forceps; two 
Mayo retractors; one 10 cc. syringe filled with 
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I per cent procaine, the syringe tip rubber- 
capped; one 10 cc. ampul 1 per cent procaine; 
two I cc. ampuls 1:1000 epinephrine; one 10 
cc. ampul ro per cent calcium chloride; two 2 
cc. and two 10 cc. syringes; two spinal and 
two No. 20 gauge needles; one ampul file; and 


TABLE | 
PLAN OF ACTION IN CARDIAC ARREST 
Anesthetist: 
(1) Notifies operating surgeon 
(2) Controlled respiration with 100% oxygen 
(3) Patient in Trendelenburg position 
(4) Blood and fluids 
(5) Medication: 
Procaine 
Epinephrine 
Calcium chloride 
Circulating nurse: 
(1) Opens Cardiac Resuscitation Tray 
(2) Connects defibrillator 
(3) Acts as timekeeper 
Sterile nurse: 


(1) Opens ampuls and loads syringes 
(2) Assists surgeon as needed 
Assistant surgeon: 
(1) Inserts spinal needle into heart through chest 
(2) Alternates with surgeon in massage 
Surgeon: 
(1) Leaves operative field 
(2) Infracostal approach 
(3) Manual cardiac massage and electrodes as 
indicated 


one set of electrodes. A single tray for an entire 
operating suite is inadequate since valuable 
time will be lost in securing it in a situation 
where seconds count. Our experience with car- 
diac arrest has led us to formulate a definite 
plan of procedure when this catastrophe occurs. 
All operating room personnel have been in- 
structed in the location of the tray and its con- 
tents, and the entire surgical staff has been 
familiarized with the infracostal approach. 
When it is apparent that cardiac arrest has 
occurred, the plan as outlined in Table 1 im- 
mediately comes into play. 

The defibrillator need not be very elaborate. 
Our home-made outfit consists simply of a 
mercury spark-proof switch which controls an 
outlet of 110 volts a.c., a small pilot light being 
included in the circuit to indicate when the 
current is flowing. The electrodes, with a 6 foot 
length of insulated wire and male plug, are kept 
sterile in the Cardiac Resuscitation Tray. In 
use, the plug would be inserted into the outlet, 
being certain that the current is off. After the 
electrodes have been placed in position, the 


switch is quickly flicked on and off. Only a 
momentary surge of current is used. 

In the past four years nine cases of cardiac 
arrest have occurred at the Southside Hospital. 
Although only one patient survived, we believe 
that definite progress has been made since the 
earlier cases; and should the catastrophe occur 
again, we believe the patient’s outlook would 
be definitely better as a result of planned action. 

A brief résumé of the nine cases follows: 


CASE REPORTS 


Case 1. This patient was a thirty-three 
year old man with atelectasis. As the oto- 
laryngologist was introducing a bronchoscope, 
cardiac arrest occurred. A call was sent over 
the loudspeaker system for a surgeon; on ar- 
rival he promptly opened the abdomen and 
instituted cardiac massage through the intact 
diaphragm without effect. The patient expired 
on the operating table. 

Case 11. The patient was a five year old 
girl with a fractured jaw and multiple injuries. 
The oral surgeon was wiring her jaw when car- 
diac arrest occurred. Considerable time was 
lost before the general surgeon arrived. Trache- 
otomy for respiratory obstruction was per- 
formed, followed by massage of the heart using 
the infracostal approach. Heart action was not 
restored and the patient was pronounced dead 
after twenty-five minutes. 

Comment. In Cases 1 and 11 the long delay 
in securing a surgeon probably contributed to 
the fatality, although in Case 11 autopsy showed 
evidence of pulmonary damage. 

Case ul. The patient was a sixty-two year 
old man who had a carbuncle of the neck. Car- 
diac arrest occurred during induction. The 
operating surgeon opened the abdomen and 
manually massaged the heart through a dia- 
phragmatic incision for twenty minutes, with 
restoration of normal cardiac rhythm. Death 
occurred two hours later, without the patient 
recovering consciousness. 

Case iv. This forty-three year old woman 
was attended for multiple tooth extractions. 
She became cyanotic during endotracheal in- 
tubation. Cardiac arrest was noted fifteen min- 
utes later. A surgeon in an adjacent operating 
room was summoned. Using the infracostal 
approach, cardiac massage was actually being 
performed “within thirty seconds”’ of the time 
of incision. Heart action returned after three 
or four minutes and was maintained for sixty- 


American Journal of Surgery 


2 
a 
4 
hat, 
j 
cx 
‘ 
ay 


five hours although the patient expired without 
regaining consciousness. 

Comment. In Cases 111 and tv reasonably 
prompt action by the surgeon restored heart 
action; here apparently delay in diagnosis 
caused fatal cortical anoxia. 

Casev. This patient, a sixty-eight year old 
woman, was hospitalized for intestinal obstruc- 
tion. Cardiac arrest occurred before incision 
was made. The abdomen was opened and the 
heart massaged through the intact diaphragm. 
Heart action was not re-established and the 
patient expired on the operating table. 

Case vi. This patient, a seventy-five year 
old man, had prostatic hypertrophy. Cardiac 
arrest occurred as the prostate was being enu- 
cleated. The urologist summoned a general 
surgeon who opened the abdomen and mas- 
saged the heart through a diaphragmatic inci- 
sion for fifty minutes; the heart action was not 
re-established and the patient expired on the 
operating table. 

Comment. Cases v and vi were both bad- 
risk patients. In Case v the patient was a severe 
diabetic in poor condition from a long-standing 
intestinal obstruction. In Case vi the patient 
had a badly damaged heart with marked hyper- 
tension. Neither of these responded to cardiac 
massage; pre-existing damage to vital organs 
probably precluded restoration of normal heart 
action. 

Case vil. This fifty-six year old man had 
suffered multiple injuries. He was treated with 
open reduction of the fractured patella and 
ankle, and wiring of the fractured jaw under 
spinal anesthesia (pontocaine in glucose, | cc. 
vasoxyl). 

The operation on the leg was performed with- 
out incident in one hour. For the subsequent 
jaw wiring, with only the oral surgeon and 
anesthetist in attendance, 14 cc. of 214 per cent 
pentothal® were administered intravenously. 
Curare, 1 cc., was administered and 2 per cent 
pontocaine applied topically for endotracheal 
intubation. Cardiac arrest occurred during 
introduction of the tube. The surgeon, who had 
left, was hurriedly recalled and promptly insti- 
tuted cardiac massage using the technic de- 
scribed. Normal cardiac rhythm was re-estab- 
lished after fifteen minutes of manual massage, 
during which coramine and epinephrine were 
administered both by vein and directly into the 
heart. Spontaneous respiration had been re- 
established within twenty-five minutes of the 
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time the cardiac arrest was announced. The 
wound was closed, the chest aspirated of air 
and a tube for water-sealed drainage inserted. 
An electrocardiogram shortly afterward showed 
normal sinus rhythm. Four hours later, because 
of persistent respiratory obstruction (the frac- 
tured jaw had not been repaired), tracheotomy 
was performed with very noticeable improve- 
ment. Deep coma persisted, however; and 
although on the third and fourth days the coma 
appeared to be lightening, on the fifth post- 
operative day there was a sudden temperature 
rise with death. 

Comment. Ironically, this patient was the 
surgeon who had operated upon two of the 
earlier cases in this series. Although the operat- 
ing surgeon promptly and decisively instituted 
cardiac massage, the delay in his arrival was 
undoubtedly a factor in producing the fatal 
cerebral anoxia in spite of restoration of normal 
sinus rhythm. 

Case vu. This sixty-two year old man 
underwent subtotal gastrectomy for gastric 
ulcer. Anesthesia used was: spinal (pontocaine 
15 mg. in dextrose); pentothal® .2 per cent 
intravenously; nitrous oxide-oxygen. 

Cardiac arrest occurred as the gastrectomy 
was being completed, about one and a half 
hours after anesthesia had begun. Immediately 
on notification of cardiac arrest heart massage 
was begun using the infracostal approach. 
Ventricular fibrillation which supervened was 
controlled by intravenous injection of 10 cc. of 
I per cent procaine. After an estimated seven 
minutes of cardiac massage regular sinus 
rhythm was re-established. Epinephrine, 0.2 
cc. of 1: 1000 solution, was given intravenously. 
The pulse became stronger and regular with a 
rate of 82. A total of 1,500 cc. of blood was 
given. Controlled respiration was continued 
for one hour. The operation was concluded 
and the patient was returned to his room four 
hours after start of anesthesia, still in deep 
coma. Over the next twenty-four hours a total 
of 360 cc. of normal salt-poor human albumin 
was administered without significant change. 
In spite of vigorous supportive measures the 
patient did not fully recover consciousness and 
expired fifty-six hours after the cardiac arrest 
had occurred. 

Comment. This case, which has been de- 
scribed in considerable detail elsewhere,? was 
the basis of the development of the infracostal 
approach. The senior author, confronted with 
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the sudden cardiac arrest, instinctively pushed 
his hand upward in the plane posterior to the 
posterior rectus sheath (the abdomen having 
been opened by an upper left rectus incision) 
and found that the left chest cavity was easily 
entered. Numerous subsequent cadaver dis- 
sections established the anatomic basis of the 
approach. 

Case 1x. This fifty-two year old woman 
underwent hysterectomy for uterine fibroids. 
Anesthesia used was: pentothal intravenously; 
spinal (14 mg. pontocaine in glucose, 10 mg. 
vasoxy]l). 

While the uterine arteries were being ligated, 
the anesthetist announced that the heart had 
stopped. The surgeon immediately made a 
subcostal incision and instituted cardiac mas- 
sage through the infracostal approach. Normal 
cardiac rhythm was restored after a short 
period of massage. The lung was re-expanded 
and the infracostal incision closed without 
drainage. The hysterectomy was then com- 
pleted without further incident. The patient 
did not recover full consciousness until sixteen 
hours later; during the latter six hours of this 
period she exhibited frequent generalized clonic 
convulsions. After recovering full conscious- 
ness, she had generalized tremors, spasticity of 
the legs, mild convulsive seizures and aphasia. 

At the time of discharge from the hospital 
ten days postoperatively the patient was quite 
well physically and mentally but she exhibited 
evidence of damage to the striopallidal cortical 
area, 1.e., spasmodic and uncontrollable mo- 
tions, especially of the right arm. 

Six months later these neurologic signs were 
still present although in a lesser degree; her 
mentality was quite normal and she was other- 
wise well. 

Comment. This patient, our most recent 
case, is the only one of the series to survive. 
The persistent neurologic signs indicate that 
the difficulty here was in diagnosis. The surgeon 
had instituted manual cardiac massage within 
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thirty seconds of notification; by then the 
inexorable time limit for cortical damage had 
already been exceeded. 


SUMMARY AND CONCLUSIONS 


The infracostal approach for manual massage 
of the heart in cardiac arrest, with a brief 
presentation of the adjuvant measures useful 
in cardiac resuscitation, is discussed. As the 
case presentations show, this dire emergency 
may arise in any surgical subspecialty; and 
the infracostal approach, once learned, can be 
used with little hesitation by those unaccus- 
tomed to working in the thoracic or abdominal 
cavities. The method involves entering the 
chest through a left subcostal incision which 
allows access to the heart through a natural 
plane of cleavage lying posterior to the poste- 
rior rectus sheath and transversus abdominis 
muscle, and anterior to the peritoneum adja- 
cent to the xiphisternal junction. Brief reports 
of the nine cases of cardiac arrest which oc- 
curred at the Southside Hospital in the past 
four years are presented, together with the plan 
of action which has been developed. Early 
diagnosis and prompt, decisive treatment by 
the surgeon using the infracostal approach 
(which we prefer), or any other approach, is 
necessary if we are to save lives that may be 
needlessly lost. 
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PHEOCHROMOCY TOMA* 


JosepH L. DeCourcy, m.p. 


Cincinnati, Obio 


Ok: thought extremely rare, pheo- 


chromocytoma has recently been found 

to be the most common surgically 
curable cause of high blood pressure.'~*° Other 
surgically curable forms of hypertensive dis- 
orders are encountered but far less frequently: 
hypertension due to unilateral renal disease 
(curable in some patients who have an ade- 
quately functional contralateral kidney), and 
hypertension due to coarctation of the aorta, 
brain tumor, adrenocortical tumor, certain 
pituitary neoplasms and certain tumors of 
sympathetic nerve tissue, only a few hyper- 
tensive cases of which have been recorded. 

A pheochromocytoma is a chromaffin cell 
tumor of the adrenal medulla or of ,other 
chromaffin tissue such as in the lumbar or 
thoracic paravertebral spaces, in the organ of 
Zuckerkandl, ventral to the great vessels of the 
abdomen, in the celiac ganglion or wherever 
chromaffin tissue is found during embryologic 
development as well as at maturity. 

Hypertension due to secretion of epinephrine 
and/or nor-epinephrine by a _ pheochromo- 
cytoma must be considered as a possibility in 
every patient found to have high blood pres- 
sure. The elevation of blood pressure may be 
persistent or paroxysmal or both, as in the 
patient whose history is to be related. In fact, 
pheochromocytoma is the “great mimic” 
among hypertensive disorders. 

“Although the incidence of pheochromo- 
cytoma found in a series of hypertensive 
patients is low (0.5 per cent), it nevertheless 
becomes quite significant when one considers 
the extremely high incidence of hypertensive 
diseases in general.” According to Graham: 
“In the United States more than 800 patients 
die annually of this disease; most of these are 
avoidable deaths.” 

And, as stressed by Iseri and his associates: 
“The recognition and the ultimate diagnosis 
of this condition are essential since definitive 
treatment offers a reasonable assurance of cure 
in an otherwise progressive and eventually 
fatal disease.” 


The following case history is unusually in- 
structive, it is believed, because it illustrates 
the common failure to consider the possibility 
of pheochromocytoma whenever the problem 
vo. persistent hypertension is presented, and 
in addition shows the difficulties of diagnosis, 
localization and surgery which are often 
encountered. 


CASE REPORT 


A forty-nine year old married white woman 
entered the Good Samaritan Hospital (Case 
No. 15018W)f in acute distress because of 
extreme weakness, symptoms of cardiac failure, 
severe headaches and extreme nervousness. 

The patient was flushed and_perspired 
profusely. The pulse was very rapid, 176 per 
minute, but had a regular rhythm. The respira- 
tion rate was about 30 per minute and regular. 
The blood pressure was 260 systolic and 
160 diastolic. The heart sounds were forceful 
and loud (pounding). No murmurs were heard. 
The heart was enlarged to the left. The electro- 
cardiogram showed non-specific abnormalities 
besides alterations attributable to tachycardia. 
The liver and spleen were not palpable. The 
abdomen was soft and no masses were felt. 
Ophthalmic examination disclosed slight hazi- 
ness of the disc margins, and tortuous and 
sclerotic arteries. A few hemorrhages were 
noted. Otherwise, examination of the patient 
yielded essentially negative findings. 

Laboratory determinations of significance 
were as follows. Fasting blood sugar was 138 
mg. per 100 cc.; on another occasion a few 
days later it was 150 mg. per 100 cc. The oral 
glucose tolerance curve was 163 after one hour, 
190 after two hours and 182 mg. per 100 cc. 
after three hours. Only traces of sugar appeared 
in the urine. Phenolsulfonphthalein excretion 
was 18 per cent after one hour, 38 per cent 
after two hours and 542 per cent after three 
hours. 

The patient, who had previously been seen 


+ The author is indebted to William F. Freyhof, m.v., 
for referring this patient to him. 


* From the DeCourcy Clinic, Cincinnati, Ohio. 
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by various physicians, was found to have had 
severe hypertension (more than 260 mm. Hg 
systolic on certain occasions) for at least five 
years. 

Nine months before the present admission 
the patient had undergone a minor operation 
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A diagnosis of “malignant hypertension” 
had previously been made by various physi- 
cians during the past five years and was 
obviously still to be considered seriously in 
view of the symptoms and progressive nature 
of the disorder. It was also recognized, how- 


Pulse 
260 
250 
240 
230 
220 
210 7 P.M.- Awake 
200 8 Awake 
190 9 Awake 
180 10 Sleeping 
170 11 Sleeping 
160 12 Sieping 
150 1 Awake 
140} 4 2 Dozing 
120 \V Ney Awake 
110 § 5 Sleeping 
100 6 Awake 
90 7 Awake 
80 


Fic. 1. Sodium amytal test, 3 gr. at 7, 8 and 9 P.M. 


on the right breast and postoperatively ex- 
perienced hypertensive paroxysm, with a pulse 
rate of 180, profuse sweating and cardiac fail- 
ure. Rapid digitalization was followed by a 
fall in blood pressure (but not to normal range) 
and subsidence of other symptoms. 

Subsequently, on various occasions the 
patient’s blood pressure was observed to be 
extremely labile, showing marked rises and 
declines while remaining persistently above 
normal. At the same time headaches became 
increasingly frequent and severe, and nervous- 
ness and apprehension also increased. 

The present hypertensive and cardiac attack 
was believed to have been precipitated by 
emotional stress due to illness and death in 
the patient’s family and to the sudden news 
that her son was going into the army. When 
this news had been received on the day before 
admission, the patient suffered a severe head- 
ache, became extremely upset and experienced 
a sensation of generalized numbness besides 
perspiring profusely and flushing conspicuously. 


ever, that the very same symptoms are often 
associated with pheochromocytoma and that a 
differential diagnosis was imperative. If a 
chromaffin cell tumor were present and its 
location could be accurately determined, sur- 
gery might prove life-saving. 

Films of the urinary tract revealed numerous 
small areas of calcification in the right upper 
quadrant and another small area of calcification 
in the vicinity of the left suprarenal area, but 
no other evidence of tumor. Intravenous 
excretion urograms showed functioning kidneys 
without evidence of hydronephrosis or stone. 

Although gallbladder visualization to rule 
out cholelithiasis was not feasible so precarious 
was the patient’s condition, the areas of calci- 
fication in the right upper quadrant aroused 
suspicion of the possible presence of chromaffin 
tumor in relation to the right adrenal while it 
was also assumed to be possible that (1) a 
bilateral tumor existed and (2) a tumor was 
present in relation to the left adrenal gland, 
with coexistent cholelithiasis. No tumor mass 
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could be felt, however, and the patient mani- 
fested no intensification of symptoms following 
gentle pressure (exerted during light palpation) 
just above the kidney on either side. Massage 
of the adrenal area could not be ventured 
because of the serious condition of the patient. 


8 2S 


Fic. 2. Cold pressor test. 


Perirenal air injection and retrograde pyelog- 
raphy were for the same reason adjudged 
excessively hazardous. 

In the light of the patient’s symptoms and 
history, as well as the evidence of areas of 
calcification apparently in the vicinity of the 
adrenal gland on each side, the results of the 
following tests led to the conviction that 
pheochromocytoma was present, actively se- 
creting epinephrine and/or nor-epinephrine: 

Following administration of sodium amytal 
(3 gr.) at 7, 8 and g p.M., the systolic pressure 
declined from 220 at 7 P.M. to 160 at midnight, 
thereafter rising to 190 at 1 A.M. (Fig. 1.) A drop 
to 170 occurred as the patient dozed or slept 
between 3 and 5 a.m. At 6 a.M. the patient was 
awake, with a systolic pressure of 200. The dias- 
tolic pressure showed the following changes: 


7 P.M.—9Qo 
8 p.M.—100 
9 P.M.—I10 


Il P.M.—85 2 A.M.—120 
12 P.M.—100 4 A.M.—I10 
I A.M.—I10 6-7 A.M.—I00 


It was considered possible that the tem- 
porary decline in blood pressure might be 
attributed to partial relief of psychic tension, 
so that discharge of hypertensive agents from 
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the tumor was diminished. Like similar par- 
oxysms in patients with these tumors, the 
present hypertensive attack appeared to have 
been precipitated by emotional stress. Pre- 
sumably a greater fall did not occur, especially 
in the diastolic pressure, because of insidious 


3 cc. of Teac 1.V 
gr. Atropine SO, LV. 


Pulse 


Fic. 3. Tetraethylammonium chloride test. Blood 
pressure off the scale. Patient apprehensive, pulse 
unobtainable, neck veins dilated. 


progress of the disorder to the phase in which 
renal involvement had resulted in persistent 
hypertension. It is also conceivable that the 
pheochromocytoma (assuming that it was 
present) had a more or less steady basal rate 
of secretion of epinephrine and/or nor-epi- 
nephrine despite sedation. 

The immersion of one hand in ice water for 
one minute produced an “essentially normal”’ 
response, 1.€., an evanescent rise of about 
20 mm. in the systolic and less than 15 mm. 
in the diastolic pressure. According to Smith- 
wick et al.,”° “‘a normal response to cold in a 
hypertensive patient is unusual and should 
cause one to consider the possible presence of a 
pheochromocytoma.” (Fig. 2.) 

Immediately after the intravenous injection 
of 100 mg. of tetraethylammonium chloride (in 
3 cc.) the blood pressure rose alarmingly to 
such a high level as to make determination 
impossible. The pulse rate also was unobtain- 
able. The neck veins were dilated. The patient 
became apprehensive in the extreme. Prompt 
injection of atropine sulfate (1450 gr.) induced 


Hand placed in ice water 1’ min. 250 / HI] ; 
240 f 
220 | i 2 
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a rapid fall in both systolic and diastolic pres- 
sures; within ten minutes the systolic pressure 
had declined to 235, and the diastolic to 150. 
(Fig. 3.) 

Obviously this test—like the histamine 
test—must be considered far too hazardous 


Pulse 


and the diastolic to 110; but as the injection 
was completed, the blood pressure rose rapidly 
to 250/150. (Fig. 5.) 

These responses, although conspicuously un- 
like those described by some as “typical” of 
patients with pheochromocytoma, were at the 


BENODAINE 9.0 cc. LV. 
230 OVER 2 MIN. PERIOD 


210|SYSTOLIC 


IDIASTOLIC 


130 
120 


PULSE 


“ BENODAINE 9.0 cc. ~ 


Fic. 4. First benodaine® test. Thirty-minute control period. 


for routine use, if its use is justifiable at all. 
Safer tests are now available. 

Two tests were performed with piperoxan 
hydrochloride; the second test after an interval 
of three days. In each test 18 mg. (9 cc.) of a 
preparation of piperoxan hydrochloride was 
injected intravenously, slowly over a_ two- 
minute period. 

In the first test during a thirty-minute period 
of preliminary observation the systolic pressure 
declined from 210 to 185 and the diastolic 
from 150 to 124, i.e., before the injection. During 
the two-minute period of injection a fleeting 
decline of the blood pressure to 160/90 occurred 
and was immediately followed by a rise to 
220/130. (Fig. 4.) 

The second test was done three days later. 
During the fifteen-minute period of observation 
just prior to the injection of piperoxan the 
systolic pressure became stabilized at 230, and 
the diastolic at 140. While the injection was 
being made, the systolic pressure fell to 190, 


same time abnormal and presumably indicative 
of the pressure of excessive titers of circulating 
epinephrine and/or nor-epinephrine. 

The patient remained profoundly ill and 
failed to respond to rest and other indicated 
measures. It was apparent that she would con- 
tinue her downward course unless surgery 
could avail as an ultimate recourse. It was 
hoped that in spite of the patient’s precarious 
state removal of actively secreting chromaffin 
tumor tissue would, as in other cases in our 
experience and in many reported cases, result 
in prompt and dramatic improvement. 

Although just prior to operation the systolic 
pressure was 210 and the diastolic 120, and 
although it was assumed that unavoidable 
trauma and manipulation of the tumor would 
probably cause an increase in the discharge of 
hypertensive substances from the pheochromo- 
cytoma, it was deemed decidedly inadvisable 
to use piperoxan to lower blood pressure during 
surgery. The two tests with this had demon- 
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strated the patient’s response to such injections 
to be a fleeting reduction in blood pressure 
immediately followed by a sharp rise to pre- 
injection levels or higher. 

At operation the incision was unfortunately 
made on the right side, considerably more pheo- 
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sclerosis with 
glomerular tufts. No significant nephrosclerosis 
was present. Marked arteriolar sclerosis was 
also found in the perirenal and retroperitoneal 
fat, in the spleen and in the pancreas. The 
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The kidneys showed marked arteriolar 
involvement of some of the 
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Fic. 5. Repeat benodaine test. 


chromocytomas having been found on this side 
than on the left.!* The patient’s condition 
precluded bilateral exploration at the time. 

No tumor was found and the incision was 
closed. During the operation the patient’s 
blood pressure rose to 280/200. Postoperatively 
the pulse rate was 170 and the blood pressure 
increased to 300/200 then gradually fell to 
220/160, at which level it remained for about 
an hour. Afterward, a further fall to 180/140 
occurred but the patient rapidly became 
cyanotic and dyspneic, and shortly thereafter 
expired from ventricular failure. 

At autopsy a firm mass 4 by 5 by 7 cm., 
encapsulated and surrounded by two ureters, 
was found as an outgrowth from the left 
adrenal gland. The tumor was situated at the 
mid-portion of the kidney in the posterior 
aspect. In cut section the mass was yellowish, 
with hemorrhagic areas. Histologic examina- 
tion revealed typical chromaffin tumor cells. 
(Fig. 6.) 
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Fifteen-minute observation. 


liver showed mild, chronic, passive congestion 
and pericholangitis with moderate sclerosis of 
hepatic arterioles. The heart was enlarged, 
with extreme dilatation of the left ventricle; 
the coronary arteries showed slight sclerosis. 
The left ventricle wall measured 5 cm. Extreme 
edema was shown by the lungs, hypostatic 
congestion being marked, with incipient lobular 
pneumonia. 


COMMENT 


It is now becoming more and more widely 
recognized that: ‘‘Pheochromocytoma 
should be considered in all cases of hyper- 
tension.”’® Already, in fact, consideration of this 
possibility must be regarded as a definite obliga- 
tion of the physician to every hypertensive patient. 

It would appear a clearly justifiable assump- 
tion that had the possibility of pheochromo- 
cytoma been taken into account five years 
earlier in the case presented herein, the tumor 
could have been removed with a minimum of 
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Fic. 6. Suprarenal tumor with accessory ureter. 


risk under the most propitious circumstances. 
Although always hazardous in the presence of 
such a tumor, even perirenal air injection as 
well as retrograde pyelography might have 
been feasible before the disease was far ad- 
vanced. Certainly, during the years prior to 
death, at various times the patient was vir- 
tually symptom-free, except for a persistently 
elevated blood pressure, and apparently in good 
general physical condition. At such a time, in 
all probability, bilateral exploration could have 
been safely carried out and the tumor dis- 
covered and excised. (The case just recorded 
represents the only death in our series of thirty- 
one adrenalectomies, including three cases of 
pheochromocytoma and twenty-eight of malig- 
nant hypertension.) 

Three Types of Hypertension Associated with 
Sustained hypertension 
is manifested by a large percentage, perhaps the 
majority of patients with pheochromocytoma, 
and is attributable to a rather constant 
discharge of epinephrine and/or nor-epinephrine 
from the tumor. The symptomatology closely 
resembles that of essential hypertension.'!:! 

Paroxysmal hypertensive episodes, apparently 
due to intermittent discharge of considerable 
quantities of epinephrine-like substances from 
the tumor, are experienced by many patients. 
The attacks may be very brief or may last for 
days, and the intervals between attacks may 
vary from a few minutes to many months. As 
the disease progresses, the blood pressure 
between attacks ceases to return to normal 
and becomes fixed at a higher level, suggesting 
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a diagnosis of essential hypertension or malig- 
nant hypertension." 

Fluctuating blood pressure but without true 
paroxysms may be manifested by some patients 
with such tumors, and elevations of blood pres- 
sure may not be closely associated with 
symptoms.!!:!9 

Uncertainty and Risk of Older Diagnostic 
Tests. Because diagnosis of pheochromocy- 
toma on the basis of clinical manifestations 
is most often impossible (however strongly the 
symptoms may suggest the presence of such 
a tumor), recourse must be had to diagnostic 
tests. Two types of diagnostic tests involving 
the use of drugs are available: (1) attempted 
induction of a hypertensive paroxysm by stimu- 
lating a discharge or increased discharge of 
hypertensive substances (epinephrine and/or 
nor-epinephrine) from the tumor; and (2) 
attempted reduction of elevated blood pressure 
by means of a drug which specifically blocks 
the hypertensive effects of epinephrine-like 
substances. 

Histamine, tetraethylammonium chloride or 
bromide, and acetyl-beta-methylcholine have 
been used to precipitate paroxysms, but at 
great risk, as shown by the deaths recorded.'! 
The hazard of tetraethylammonium chloride 
was demonstrated in the present case. A posi- 
tive response may be accompanied by such a 
rise in blood pressure as to produce a cerebro- 
vascular accident or cardiac failure. Besides, 
false positives and false negatives do occur 
with these dangerous drugs. !+!%"! 

Although piperoxan (‘‘933F” or benzo- 
dioxane) has been used as a testing agent 
having adrenergic blocking capacity, the “ posi- 
tive response,”’ reduction of blood pressure, is 
fleeting and may escape detection even in 
severe hypertension due to pheochromocytoma. 
In fact, in the present case, blood pressure rose 
rapidly at the very instant the injection was 
completed. Recent reports have emphasized 
the frequent occurrence of false positives and 
false negatives, as well as quickly evanescent, 
ambiguous drops in pressure following the 
administration of Se. 
vere, alarming reactions, particularly hyper- 
tensive paroxysms, must be expected in a con- 
siderable percentage of patients with essential 
hypertension or malignant 

Recently, however, phentolamine has been 
found to be virtually a specific as well as 
quite safe testing agent, as reported by Grim- 
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son and his associates,®:'* and Roth and her 
associates. '* According to Grimson, the phen- 
tolamine test should become routine,’ as at the 
Mayo Clinic (Roth"’) and other clinics." 

Control of Blood Pressure before and during 
Surgery. Phentolamine now also affords for 
the first time an adrenergic blocking agent 
capable of controlling blood pressure in patients 
with pheochromocytoma as a vital measure in 
preoperative preparation of the patient, the 
drug being effective orally as well as par- 
enterally.®*:'3.14.18.21 Control of blood pressure 
during removal of the tumor by repeated in- 
jections of the drug as blood pressure rises 
may likewise be regarded as a new advance. 
Had this drug been available, perirenal air 
injection and retrograde pyeolography as well 
as surgical exploration bilaterally might have 
been safely performed in the present case and 
cardiac failure during surgery might well have 
been avoided. 

Anesthesia and Surgical Approach. Spinal 
anesthesia in our opinion is definitely indicated 
in these patients. When the tumor can be 
located prior to operation (and every feasible 
effort should be made to do so), the lumbar 
approach on the affected side is undoubtedly 
best; transverse abdominal incision has not 
proved satisfactory in our experience. The 
double lumbar incision is not always feasible, 
as in the present case, but may be possible if 
blood pressure can be safely controlled. 


CONCLUSIONS 


1. Careful consideration of the possible pres- 
ence of pheochromocytoma in every patient 
with hypertension must now be regarded as a 
diagnostic obligation. 

2. The hazard associated with the use of 
histamine, tetraethylammonium and _ other 
agents capable of precipitating paroxysms in 
patients with pheochromocytoma must be re- 
garded as excessive and such tests unjustified 
unless a potent adrenergic blocking agent such 
as phentolamine is available for prompt control 
of the induced attack. 

3. Recent advances indicate probable im- 
provement .in preoperative and operative 
measures for surgical treatment of this disease. 

4. All feasible efforts must be made to 
locate such a tumor prior to surgery. Once the 
tumor is located, generally the lumbar ap- 
proach on the affected side is preferable to 
transverse abdominal incision. 
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5. Early diagnosis, appropriate preoperative 
preparation and prompt surgical removal may 
be expected to result in cure of this hyper- 


tensive disorder in almost 90 per cent of 
patients. 
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Acute and chronic effects are produced in skin subjected to irradiation. 
Irradiated skin presents several changes: vascular changes affecting the 
stroma and producing ischemica, acanthosis, atrophy, hyperkeratosis, etc. 
According to Telch, dysplasia of the epithelial cells is an early stage in 
carcinomatous degeneration due to irradiation. The sebaceous glands, the 
erector muscles of the hairs and the hair follicles themselves seem especially 
sensitive to irradiation whereas the sweat glands seem more resistant to 
injury by such means although they undergo atrophy if more irradiation is 
given. Even when cancer of the skin followed irradiation, the malignancy 
appeared to be localized by a condensation of the surrounding stroma. 
(Richard A. Leonardo, M.D.) 
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NEPHRECTOMY AND HYPERTENSION* 
THE EXPERIENCE IN ONE UROLOGIC CLINIC 


Gompr. STANLEY J. OKULICz, M.c. AND Victor F. MarsHALL, M.D. 
New York, New York 


EPHRECTOMY for the principal in- 
N dication of hypertension has_ been 


carried out only rarely in the urologic 
services of the New York Hospital. Smith! 
in reviewing 242 cases of nephrectomy upon 
hypertensive patients accepted forty-seven 
(19 per cent) of these as being successful, 
regarding the blood pressure (one or more 
years of postoperatively normal tension). A 
review of our experience should provide 
indications as to whether our conservative 
policy should be modified. 

From 1940 to 1950, 780 nephrectomies were 
performed. The indication in 170 of these 
cases was cancer. Because this indication was 
absolute from the time of diagnosis these 170 
were omitted from this review. Forty-eight 
(8 per cent) of the remaining 610 patients had 
repeated observations of blood pressures in 
excess of 140/90. A few others probably had 
hypertension but the records did not permit 
a positive classification. In addition the 
records of thirteen of these forty-eight hyper- 
tensive patients who underwent nephrectomy 
for non-cancerous disorders were inadequate 
for a critical evaluation of the possible effect 
of the operation upon the blood pressure. 

Accordingly there are thirty-five deter- 
minate cases. Upon these a re-evaluation of 
our conservative policy largely depends. No 
significant change has been noted in eleven 
cases (31 per cent), and in five others (14 per 
cent) the hypertension progressed so that 
death occurred between one and seven years 
after operation. In fourteen cases (40 per cent) 
there is some suggestion of a lessening of the 
hypertensive disorder but the evidence will 
not stand on critical review. In other words, 
in thirty of the thirty-five cases no clear 
indication of a beneficial effect on the vascular 
disease was found. In the remaining five 
cases (14 per cent) some definite diminution 


in the hypertensive disorder did occur, but 
only two of these appear as cures. By cure is 
meant persistently normal blood pressure for 
two or more years and relief of symptoms. 
Thus only 14 per cent of the patients, seem 
to have benefited in regard to the hyper- 
tension, and only 6 per cent were cured. 


CASE REPORTS 


Case 1. M. H. (New York Hospital No. 
267610) was a fifty-two year old man with a 
blood pressure of 190/100 mm. of mercury. 
For the preceding three to four years severe 
morning headaches had required analgesics 
almost daily. His family physician had dis- 
covered hypertension (degree not known) two 
years before admission to the hospital. The 
patient had had unexplained episodes of fever 
lasting several days about every six weeks 
for twelve years. An infected left hydro- 
nephrosis with decreased function was demon- 
strated. The right or good kidney concentrated 
urea to 5 gm./L. and excreted 7 per cent of 
intravenous phenolsulphonphthalein in ten 
minutes after a two-minute delay, while the 
left or diseased kidney simultaneously con- 
centrated 2 gm. of urea/L. and excreted 4 per 
cent of phenolsulphonphthalein ten minutes 
after a two minute delay. Repetition of these 
studies a few days later confirmed these 
differences. Urine cultures found Bacillus 
proteus and Bacillus lactis aerogenes. The 
left kidney without the pelvic urine weighed 
50 gm. and the cortex measured only 3 to 
5 mm. In addition to marked pyelonephritis 
with large areas of fibrosis, severe arteriolar 
sclerosis was noted microscopically. 

Besides the suggestive history and the 
finding of hypertension two years before, 
frequent recordings over the five immediately 
preoperative months demonstrated excessive 
pressure varying from 190/100 to 220/130. 


*From the Department of Urology, James Buchanan Brady Foundation of the New York Hospital-Cornell 
Medical Center, New York, N. Y. The opinions expressed in this article are those of the authors and are not to be 
considered as reflecting in any way the official views of the Navy Department. 
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Postoperatively in the hospital tension re- 
mained in the vicinity of 130/80. During the 
first postoperative year there was a decided 
tendency for the hypertension to reappear 
with the systolic pressure varying from 130 
to 170 and the diastolic from go to 110. Three 
years after operation the blood pressure was 
180/110; at nine years, 198/130; and at ten 
and a half years, 190/104. A graph indicates 
that: the tension became lower (to 130/80) for 
several weeks; then rose to a plateau for about 
six months (130-180/90-108); became in- 
creasingly labile (140/90 to 190/120) by the 
year’s end; and finally returned to its former 
level where it remains ten years later. How- 
ever, the patient has been completely relieved 
of his headaches ever since nephrectomy and 


considers himself in excellent health. Some- - 


thing, presumably the removal of a badly 
diseased kidney, temporarily lessened the 
hypertension and permanently relieved the 
headaches which seemed due to the hyper- 
tension. The hypertension was not the prin- 
cipal indication for this nephrectomy. 

Case ul. R. F. (New York Hospital No. 
70963) was a forty-five year old woman with 
a blood pressure of 160/95. Ten years earlier 
during an antepartum course a left hydro- 
nephrosis with a calculus was discovered. 
During this sixth pregnancy the patient’s 
vascular tension varied from 130 to 140 
systolic and 80 to 96 diastolic. Immediately 
before delivery the pressure was 164/100 but 
this promptly dropped and remained at 
approximately 130/80 during the rest of her 
hospital stay. Since that time she had had 
recurrent attacks of left flank pain with chills 
and fever. Complaints of headaches and 
dizziness weve also noted. One month before 
admission for nephrectomy the tension was 
recorded as 150/85, but during the preopera- 
tive period this varied from 160 to 180 systolic 
and 85 to 102 diastolic. Urologic studies 
demonstrated an infected, hydronephrotic, 
calculus-containing left kidney with no func- 
tion by intravenous pyelography up to thirty 
minutes. Escherichia coli was found in the 
urine. The right kidney appeared normal. 
Pathologic study of the left kidney revealed 
in addition to pus and calculi much active 
inflammation as well as fibrosis. A surprisingly 
large amount of parenchyma was commented 
upon in the pathologist’s report. 

Two, and again five, months after operation 
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the tension was 120/70. During the next six 
years there is no blood pressure record, but 
six years and eight months after nephrectomy 
blood pressure was 156/88. Intravenous pye- 
lography demonstrated an apparently normal- 
remaining kidney five years after operation. 
Headaches had subsided. Unfortunately this 
record is incomplete but the tension did 
return to normal for at least five months after 
operation, and at six years later it is still at 
or below the lowest observation made during 
the patient’s preoperative stay in the hospital. 
The indication for nephrectomy was not 
hypertension, however. 

Case ut. E. S. (New York Hospital No. 
300736) was a forty-eight year old woman 
whose blood pressure was 180/120. Her 
brother had died at forty-nine years with 
hypertension and her mother died at forty- 
seven years with cardiac disease. The patient 
complained of almost constant headaches for 
two months and of frequency for one month. 
Six weeks previous to hospital admission the 
family physician discovered hypertension and 
nineteen days before the pressure in the right 
arm was 178/128 and in the right leg 222/150. 
Although physical examination and _ radiog- 
raphy demonstrated tortuosity of the aorta 
and suggested left ventricular enlargement, 
the electrocardiogram was normal. Tortuosity 
of the vessels and arteriovenous nicking were 
seen in the ocular fundi. Urologic studies 
revealed a normal right kidney which con- 
centrated urea to 16 gm./L. and excreted 
11 per cent of phenolsulphonphthalein in ten 
minutes after a five and a half minute delay 
following injection of 1 cc. Simultaneously 
the left kidney did not function by intravenous 
pyelography up to one hour, concentrated 
urea to only 2 gm./L. and excreted 5 per cent 
of phenolsulphonphthalein in ten minutes, 
after a four and one-half minute delay. The 
pyuria, which came from the left kidney, con- 
tained acid-fast bacilli. Pathologic examination 
of the left kidney disclosed calcification, 
caseation and other marked evidences of 
tuberculosis. 

During the eighteen preoperative days in 
the hospital the blood pressure ranged from 
150/90 to 180/120 with an average of 174/106. 
During the fifteen postoperative days the 
systolic pressure never reached 150 and the 
diastolic varied from 78 to 100, averaging 
about 85. Four, five, and eight months later 
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the tensions were recorded as 145/85, 135/98 
and 140/100, respectively. Several observa- 
tions made almost four years after operation 
were in essence 160/112; but after periods of 
five years and ten months, and nine years and 
ten months the blood pressure was 150/100 
and 150/90, respectively. The patient has been 
relieved of headaches and urinary symptoms. 
The speculation is that an improvement did 
occur because the hypertension did not 
progress and, in fact, seems lower even ten 
years after nephrectomy. The kidney was 
removed for tuberculosis, not for hypertension. 

Case tv. I. M. (New York Hospital No. 
293443) was a twenty-five year old woman 
with a letter from a physician stating, “For 
the past three years patient is suffering from 
hypertension of a malignant type, ranging 
between 235 to 165/128 to 108.” Four years 
earlier during her third pregnancy the blood 
pressure and urinalysis were said to have been 
normal. An elevated systolic pressure (170) 
was first noted three years earlier during 
examination for incapacitating daily head- 
aches. For the preceding one year she had 
limited activity because of dyspnea on exer- 
tion, blurring of vision, occasional ankle 
edema, precordial pain and the continuing 
headaches. The ocular fundi revealed marked 
spastic changes in the arteries and arterio- 
venous nicking but no exudates. The electro- 
cardiogram gave evidence of myocardial dam- 
age but the heart was not demonstrably 
enlarged. Pyuria with E. coli was found. The 
blood urea nitrogen was 8 mg. per cent and 
the urea clearance was 107.4 per cent and 
119.4 per cent of normal. Phenolsulphon- 
phthalein output was 95 per cent in two hours. 
Urine could be concentrated to 1.018 and 
diluted to 1.003. Urologic studies demon- 
strated a normal left kidney but the right 
was dilated above an area of constriction in 
the ureter 3 cm. below the ureteropelvic 
junction. The left or good kidney concentrated 
urea to 1 gm./L., excreted 24 per cent of 
phenolsulphonphthalein in ten minutes after a 
two minute delay, and had clear urine. Simul- 
taneously, the right or diseased kidney con- 
centrated urea to 44 gm./L., excreted 5 per 
cent of phenolsulphonphthalein in ten minutes 
after a three minute delay, and had urine 
loaded with bacilli but surprisingly with only 
a few pus cells. The removed kidney was 
knobby and small, measuring 8 by 5.5 by 


July, 1953 


3 cm. In addition to the dilation a marked 
pyelitis was present. The cells of the tubules 
were swollen and many were degenerated. 
The glomeruli were fairly well preserved but 
the arterioles entering them, as well as other 
vessels, had thickened walls. The pathologist’s 
diagnosis by microscopy was nephrosclerosis 
and subacute pyelitis. 

During two weeks of preoperative observa- 
tion in the hospital, only one recording of the 
blood pressure was less than 150/100 (i.e., 
132/96). The average of fourteen daily record- 
ings was 158/111. The systolic readings varied 
from 132 to 210 and the diastolic from 96 to 
130. Although a tension of 130/82 was noted 
on the first postoperative day, no consistent 
trend was evident until after the first week. 
A febrile reaction to a wound infection oc- 
curred. During the last forty-five days in the 
hospital her blood pressure varied from 110 
to 130 systolic, and from 65 to 100 diastolic; 
the highest was 130/100 on one occasion. Two 
months and three months later the tension was 
165/105. Ten months later her physician 
reported pressures of 152/108 and 145/105, 
and two years postoperatively, as 180/95. 


‘This same physician, who knew our interest 


in the case, reported her blood pressure as 
only 135/80 three years and five months after 
nephrectomy. During the third to sixth years, 


‘Inclusive, the tension remained within normal 


limits. Seven years after nephrectomy her 
obstetrician wrote that the patient “had a 
perfectly uncomplicated pregnancy.”’ She was 
relieved of symptoms almost from the time of 
nephrectomy. A cure of hypertension has 
occurred—if three years of normotension and 
relief of symptoms is_ sufficient measure. 
Interestingly the tension became normal 
promptly, but then rose (not to the previous 
highs, however) and remained elevated for 
over two years before restitution to normal. 
A brief follow-up would not have detected 
this outcome. The nephrectomy was done 
largely because of the hypertension. 

Case v.* M. K. (New York Hospital No. 
125089) was an eight and one-half year old girl 
with a blood pressure of 220/180. Because of 
suspected rheumatic cardiac disease, which her 
mother and five siblings had, this patient had 
been followed for four years. Three and one- 
third years earlier her tension was 90/70 but 


* This case is referred to by Dr. Homer Smith! as 
the case of Drew. 
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twenty-one months before admission to the 
hospital the recording was 180/130. Twenty 
months prior to admission the pressure was 
150/120 but with rest it fell to 120/70. During 
the month before nephrectomy the blood 
pressure varied from 170/120 to 220/180, 
averaging 196/149. The tension in the left 
leg was recorded as 225/180. Frontal head- 
aches with nausea and vertigo had been fre- 
quent for two months. The ocular fundi and 
heart appeared normal. Routine laboratory 
tests, including an electrocardiogram, were 
normal except for occasional albuminuria 
to as high as two plus. The urine could be 
concentrated to a specific gravity of 1.026, 
and the phenolsulphonphthalein output was 
100 per cent in two hours. Repeated deter- 
minations of blood urea nitrogen were normal. 
A not entirely satisfactory urea clearance 
test revealed 64 per cent and 109 per cent of 
normal. The basal metabolic rate on two 
occasions was +24 per cent and +12 per cent. 
Urologic studies indicated a normal left 
kidney which concentrated urea to 8 gm./L. 
and excreted phenolsulphonphthalein three 
and a half minutes after intravenous injection, 


while the right kidney simultaneously excreted 


so little that neither test was possible. Function 
on the left was good by intravenous pyelog- 
raphy but function was almost absent on the 
right. Retrograde pyelography demonstrated 
a tiny right kidney with miniature and irregular 
calyces. 

The right kidney measured 4.5 by 3.0 by 
1.4 cm. and weighed only 7.5 gm. Micro- 
scopically evidences of chronic pyelonephritis 
with broad areas of fibrosis were noted. 
Marked arteriolar sclerosis and glomerular 
fibrosis were conspicuous. 

During the first ten postoperative days the 
blood pressure fluctuated markedly but seemed 
generally lower. After these first ten days the 
tension varied from 120/60 to 129/90, averag- 
ing 125/86 during the last thirteen days in 
the hospital. The frequency and degree of 
albuminuria diminished promptly and_ uri- 
nalyses over the ensuing ten years have usually 
been normal. During the first year after dis- 
charge the pressure varied from 110/70 to 
128/84 (six recordings) but at seventeen 
months and eighteen months it was 140/90, 
120/90, 130/80 and 130/88. During observa- 
tion in the hospital at this time the pressures 
were 130/80 to go in bed and 115 to 130/75 


to 80 while up; the average of three phenol- 
sulphonphthalein tests was 65 per cent in two 
hours; the highest specific gravity of the urine 
was 1.027; intravenous pyelography appeared 
normal on the left; and the urea clearance was 
62 per cent of normal. The apparently hyper- 
tensive headaches disappeared. Over the ten 
years since nephrectomy the patient has 
visited the hospital many times with hysteria, 
dysmenorrhea and nausea with vomiting. 
Hospitalization was necessary on two occa- 
sions of pernicious vomiting. During these two 
admissions the highest pressures were recorded: 
165/90 and 170/90. Other than these two 
isolated instances the highest blood pressure 
has been 135/88. The average of thirty-six 
consecutive records during these ten years 
was 125/76. Nine years and ten months 
after nephrectomy the tension was 110/60. 
It seems evident that a “cure” of hypertension 
has been obtained. The principal indication for 
nephrectomy was the hypertension. 


COMMENTS 


This experience is in contrast to the 34.3 per 
cent of favorable results reported recently 
by Puppel and Alyea.? In their group classified 
as severe, favorable results were obtained in 
only 15 per cent, however. We have required 
evidence of a persistently and clearly elevated 
blood pressure prior to operation before classi- 
fication as hypertensive, while approximately 
one-third of their cases are labeled as mild. 
Furthermore, our criteria for improvement 
have been strict and perhaps too high. For 
example, we have demanded evidence of 
normotension throughout a two year period 
(and symptomatic relief) as indication of 
excellent outcome, whereas one normal record- 
ing at some date two or more years after opera- 
tion seems accepted by Puppel and Alyea.? 
It is conceivable that some normal recordings 
might be obtained two years later even when 
no actual change in the mild (labile) state 
had occurred. The possibility exists that we 
have failed to detect some favorable results 
in our series because, as can be noted 
Case iv, the situation two years later is not 
an infallible measure of success or failure. 
The removal of the more recent cases from 
our series would increase the percentage of 
favorable findings. Generally speaking, our 
selection would appear to correspond largely 
with their group of severe cases and our defini- 
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tion of a favorable result seems more exacting. 
Actually, therefore, our findings and those of 
Puppel and Alyea are probably not so diver- 
gent as they first appear. 

The propriety of using the term “results,” 
connoting a cause and effect relationship, may 
be questioned. Some of the “results,” ours 
included, could be occurrences due to factors 
other than the nephrectomy. The work of 
Goldblatt** and many provides a 
basis upon which to believe that nephrectomy 
has been the factor, yet absolute proof in the 
individual case is not easily obtained. In Case 
iv the cure did not definitely appear until two 
years after the nephrectomy, whereas in Case v 
a favorable outcome was immediately evident. 
Whether this means that the cure in Case v was 
due to the nephrectomy and that in Case tv 
was due to other unrecognized factors is not 
known; but in the light of present knowledge 
and common usage we assume that nephrec- 
tomy has been the causative factor in both. In 
Case 1 a long-standing hypertension was re- 
duced for several months after nephrectomy 
but this effect has been noted many times fol- 
‘ lowing seemingly non-specific operations. Even 
the permanent symptomatic relief in this case 
is difficult to attribute positively to the absence 
of the diseased renal parenchyma, although we 
think so. In Case 1 the blood pressure has been 
significantly reduced from its highest levels but 
a suspicion exists that the tension was labile 
originally and it may still be so. In Case 11 a 
similar situation obtains. When the tension 
does not increase after operation, it is tempting 
to consider that at least progress has been 
halted, especially if some symptomatic im- 
provement occurs. A check on such speculation 
is the realization that the natural course of the 


hypertensive disorder varies among patients 
and even in the same patient, and is often 
affected by a variety of situations and therapies. 

This review provides no reason to change our 
conservative policy of only rarely performing 
nephrectomy for the sole or even principal 
indication of hypertension. The incidence of 
marked success has been low, i.e., 6 per cent. 
The development of better diagnostic-prognos- 
tic tests might well provide more candidates. 
In the cases showing improvement the renal 
disorder was clearly unilateral and especially it 
was so marked as to be a good indication for 


nephrectomy éven if hypertension had not 
existed. 
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A NEW METHOD OF ESTIMATING BLOOD LOSS 
DURING SURGERY 


FRANK COLE, M.D. 


Lincoln, Nebraska 


blood a patient has lost during surgery. 

Methods of estimating loss and guides to 
replacement include these: (1) Aspirating 
blood from the operative field into a graduated 
container; (2) weighing sponges (1 cc. of blood 
is more than 1 gm., by 5 per cent); (3) direct- 
ing lost blood into a solution whose volume 
and color index can be measured; (4) weighing 
the patient; (5) using blood loss figures estab- 
lished as average for various operations; (6) 
observing the operating field, gowns, floor and 
sponges; (7) watching blood pressure, pulse 
rate and respiratory rate; (8) blood cell count, 
hemoglobin and blood volume determinations; 
(g) duration of surgery. 

In emergencies it is sometimes difficult to 
decide how much blood a patient should be 
given, and to know when to stop transfusing. 
Colorimetric estimations are made infrequently 
and generally only at the end of an operation. 
Waiting for the blood pressure to fall or for 
the pulse rate to rise means replacing the blood 
“too little and too late.’”’ The technic of weigh- 
ing sponges introduces the disadvantage caused 
by allowing bloody sponges to accumulate and 
announcing that the loss has suddenly increased 
by 1,500 cc. Determining the loss colorimetri- 
cally and weighing sponges requires practice 
and equipment. Other methods, including 
laboratory tests, are impractical for minute to 
minute control of the patient. 

The anesthesiologist should at all times 
know the amount of blood that has been lost. 
It is his duty to replace it as accurately and as 
rapidly as it is being lost. Figure 1 shows how 
this can be done and represents a study of a 
gastric resection in which more than the usual 
amount of blood was lost. It is not at all good 
merely finishing an operation with identical 
blood loss and replacement. Loss and replace- 
ment must run parallel courses; falling behind 
the blood loss by 1,000 ce. or more and catching 
up an hour or two later will produce a blood 
replacement record that does not tell what 
really happened and may cause irreversible 


[ is not always easy to determine how much 
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shock. Blood must be replaced when it is lost, 
not later when the bleeding has stopped. 

A new method is offered which will enable 
the observer to determine the blood loss within 
seconds with a fair degree of accuracy, without 
any equipment, at any time during the opera- 
tion and by simple inspection. The blood is 
always found either in a suction bottle or on 
sponges. The sponges are put in pails (if they 
are not counted) or on racks (if they are 
counted). The entire blood loss equals the 
sum of (1) what is in the bottle, (2) what is on 
the sponges and (3) what is in the field. The 
suction bottle can be graduated with adhesive 
strips, after measured volumes of water are 
put in the bottle, as is shown in Figure 2. 
Allowance must be made for any liquid that is 
poured into the field and aspirated into the 
bottle. This can be done by observing the 
bottle before and after irrigation of the opera- 
tive site or by using known volumes of irrigat- 
ing fluids. In major cases, and these are the only 
ones that present the blood loss problem, about 
300 cc. can be assumed to be constantly present 
in the operating field. The blood content of 
sponges and of pails and sponge racks were 
measured in this study. 

Sponges used in surgery include (1) small 
“‘rosebuds’’; (2) “‘rosebuds,”’ or tonsil sponges; 
(3): four-by-fours; (4) four-by-eights; (5) ab- 
dominal packs, four-by-eighteens (‘‘tapes’’); 
and (6) “laps,” or abdominal packs, eighteen- 
by-eighteens. The most commonly used of these 
are the four-by-eights and laps. 

A 3 gallon pail was used in actual surgery 
and in measuring known blood volumes in 
simulated operating room conditions; it was 
11 inches across the top, had a bottom diameter 
of 814 inches and stood g inches high. 

Five hundred cc. of overage citrated whole 
blood were contained in sixty-six four-by-eights 
made to resemble bloody sponges found after 
actual surgery. These filled about half a pail. 
Each four-by-eight thus contained nearly 8 cc. 
of blood while a pailful of these sponges would 
contain 1,000 cc. of blood. 

One hundred cc. of blood were soaked up in 
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3000 cc. 


2500 cc. 


2000cc. 


1500cc. 


1000cc. 
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Fic. 1. Repeated estimations of blood loss and blood replacement during a case 
of gastric resection. Broken line indicates blood lost. Solid line indicates blood 


replaced. 


Fic. 2. Transparent suction jar graduated with strips of adhesive tape to show, 
at a glance, the exact amount of blood removed by aspiration. 


thirty-two rosebuds; each therefore held about 
3 ce. 

Abdominal packs were wet and wrung dry, 
as is the custom during surgery. It was found 
that 200 cc. of blood were held by nine such 
sponges so that each contained about 22 cc. 

Four-by-fours were similarly tested; all tests 
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were then repeated when an attempt was made 
to saturate the sponges. 

After an actual operation a pail was found 
to be about seven-tenths filled with bloody 
sponges whose blood content seemed average. 
The contents of the pail were: eighty-one four- 
by-eights, two laps, and twelve four-by-fours. 
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The predicted content would be about 700 cc. 
which agrees with the previous estimation of 
1,000 cc. per pail. 

A rackful of four-by-eights (six rows of ten 
each equals sixty sponges, or 480 cc.) is the 
equivalent of 1 pint of blood. The blood con- 


tents of sponges, pails and racks are shown in 
Table 1. 


TABLE | 
BLOOD CONTENT OF SPONGES, PAILS AND RACKS 
Average Saturated 


(cc.) (cc.) 
I 2 

| Four-by-eights................ 8 23 | 
Four-by-eighteen.............. 15 33 

Lap (eighteen-by-eighteen).... . 22 100 | 

500 — | 

| Single row of 10 sponges....... 100 — | 


The figures in the first column of Table 1, 
marked “‘average”’ are almost invariably to be 
applied. The second column. shows how high 
the blood content of saturated sponges can be, 
and may be used in very unusual cases. 
Column 1 should be employed in practically 
all cases; a glance at the sponge rack will 
immediately tell the anesthesiologist if the 
sponges are exceptionally bloody. Beware of the 


saturated “lap”; it may require only five of 
them for one transfusion. 


CONCLUSIONS 


A new method is offered for determining 
blood loss during surgery. The amount of blood 
lost can be estimated by adding what appears 
in the operating field, what is seen in the suction 
bottle (the bottle should be graduated) and 
the sponge content. Estimation can be done 
easily, quickly and accurately and should be 
done repeatedly during surgery and at the 
end of every operation. The quantity of blood 
that has been lost should be known at all times; 
replacement must never be allowed to fall sig- 
nificantly behind the loss at any time during an 
operation. In many bloody operations nearly 
the entire blood loss is contained in the dis- 
carded sponges and little or none will be seen 
in the field or in the bottle. To estimate the 
amount of blood that is contained in the dis- 
carded sponges, allow 3 cc. for each rosebud, 
8 cc. for each four-by-eight, 22 cc. for each 
“lap”; allow 500 cc. for a rackful of sponges 
or about 100 cc. for each row. If the sponges 
are not being counted, assign a value of 1,000 
ce. for a pailful of bloody sponges. For satu- 
rated sponges these figures may be increased but 
the amounts given above may be used in the 
vast majority of cases. Where sponges are 
fastened individually to a rack in rows of ten, 
the loss can be determined at a glance. 
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RHINOPLASTY 
PSYCHOGENIC ADJUNCT IN THE TREATMENT OF VASOMOTOR RHINITIS 


Lester W. EIsEnsTopt, M.D. 
Newark, New Jersey 


as an exaggerated hypersensitivity of 

the mucous membrane of the nose. 
Once it has developed it is more or less per- 
manent. Two main types are usually described: 
(1) hay fever or the recurrent seasonal type 
of allergy due to known specific pollens and 
(2) the perennial type, more complex and 
due to many and often unknown allergens. 
In many cases emotional, neurogenic and 
psychogenic factors have been found to play 
a definite role in the etiology of vasomotor 
rhinitis. A hereditary tendency is usually 
found as many cases often occur in the same 
family. It is the purpose of this article to 
discuss the results of the surgical treatment of 
vasomotor rhinitis in over 500 cases seen during 
the past ten years. 

In vasomotor rhinitis the nasal mucous 
membrane does not expand and contract 
readily as in the normal nose. Instead it is 
constantly edematous and results in almost 
continuous nasal obstruction. The mucous 
membrane of the turbinates is frequently 
found to be pale and boggy, and the inferior 
and middle turbinates are most often involved. 
The hypertrophy of the anterior tips of the 
inferior turbinates is most often the cause 
of the nasal obstruction. The typical, classical, 
severe type of nasal allergy shows the mucous 
membrane of the nose to be quite pale. How- 
ever, it is variable and may be colorless or 
show any tint from a very light pink to a 
bright red color. The color could be normal 
even though an allergy was present, or bright 
red if an inflammation was superimposed on an 
existing allergy. 

The edema of the turbinates is due to a 
relaxation of the erectile tissue and subsequent 
dilation and engorgement of the capillaries 
and peripheral vessels. Increased capillary 
permeability occurs, with a resulting profuse 
watery discharge. If inflammation occurs, the 
discharge becomes thicker and more mucoid 
in character. 


exten rhinitis may be defined 
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The patients suffer from recurrent, severe, 
paroxysmal bouts of sneezing due to their 
hypersensitivity. One can usually elicit an 
attack by merely touching the nasal septum 
or turbinate with an examining probe. In 
these individuals the slightest exposure to 
drafts, which most people tolorate, can cause 
reflex dilation of the vessels of the turbinates, 
with subsequent nasal edema, profuse rhinor- 
rhea and sneezing. 

Most patients complain of difficulty or 
inability to breathe through the nose, with 
the difficulty becoming worse at night. The 
nasal obstruction is usually bilateral and 
constant: Occasionally it is unilateral and 
alternating. The patients have a “nasal 
twang” to their voices and complain of head- 
aches and lassitude. Photophobia, epiphora 
and injection of the eyes may or may not be 
present. The columella, alae and upper lip 
sometimes itch and may be inflamed due to 
the nasal discharge and irritation caused by 
repeated wipings. The acuity of the sense of 
smell is usually diminished and may be lost. 

In recent times more physicians have em- 
phasized the importance of psychogenic fac- 
tors in vasomotor rhinitis. Wolf et al.® said, 
““Of late there is gathering evidence that even 
symbolic noxae, that is words or events which 
threaten the security of the individual by 
reason of earlier conditioning experiences may 
initiate pathophysiologic reactions and lead 
to structural organic disease.” Today patients 
with nasal deformities are no longer looked 
upon cynically when they desire nasal cor- 
rection. One now realizes that the mental 
anguish of these patients may be so great as 
to cause a complete disruption of the patient 
socially. Thoughtless ridicule by unthinking 
people can aggravate this maladjustment. 
The ridicule can develop a “facial contour 
neurosis” in this type of patient which, al- 
though usually only a minor mental malady, 
can result in complete derangement of the 
individual. These patients may be cured by 
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the surgical correction of the nasal deformity. 
However, one attempts to differentiate them 
from the “facial contour psychotic” who 
cannot be cured by surgery but will merely 
shift his complaints to another organ. 


TREATMENT 


The majority of otolaryngologists and aller- 
gists treat vasomotor rhinitis through desen- 
sitization by injections after skin testing. 
In some cases antihistaminics and vasocon- 
stricting nose drops are eflicaceous. However, 
the beneficial effects of this treatment are 
merely palliative and the symptoms return 
upon cessation of treatment. At present 
surgery appears to be the only method of 
therapy which can offer hope for more than 
palliative relief. The technic aims toward 
more or less permanent desensitization in 
addition to obtaining normal ventilation by 
surgically clearing the nasal passages. 

At the turn of the century otolaryngologists 
sacrificed turbinates indiscriminately. In the 
early twenties the pendulum swung in the 
opposite direction toward ultraconservatism 
which still prevails today. In postgraduate 
teaching one is prevailed upon not to sacrifice 
turbinates but merely to diminish their size. 
Some perform this by submucous electro- 
coagulation and others through surface destruc- 
tion of the mucous membrane by means of 
the electric current or repeated applications 
of chromic acid or trichloroacetic acid. Zinc 
ionization is another method which some men 
prefer. All of these technics are useful in 
helping to obtain wider and clearer nasal 
passages besides desensitizing the nose for 
short periods of time. 

The results obtained by employing these 
accepted methods of treating vasomotor rhini- 
tis were never completely satisfactory. After 
appraising my results and comparing them 
with those obtained by other otolaryngologists, 
allergists and men trained both in allergy and 
otolaryngology, I believed that the current 
methods of treatment still fell far short of 
desired end results. Treatments were at best 
palliative. A considerable number of clinic 
allergy charts were studied. Many were found 
to be larger than big city telephone directories. 
Upon questioning it was found that these 
patients remained controlled and comfortable 
so long as they received weekly or biweekly 


injections. Their symptoms and discomfort 
returned shortly after discontinuing treatment. 

With the spectacular growth, increased 
popularity and acceptance by the medical 
profession of rhinoplastic surgery, many pa- 
tients with vasomotor rhinitis and a_ nasal 
deformity sought plastic correction of their 
nasal physical deformities. In the early forties 
they were refused rhinoplastic surgery because 
it was thought that the narrowing of the nose 
and nasal tip would diminish nasal ventilation 
and tend to aggravate the nasal allergy. After 
refusing rhinoplastic surgery to these  indi- 
viduals it was found that they were operated 
upon by other surgeons. The patients returned 
several months later seeking relief because 
the rhinoplasty had intensified their nasal 
obstruction. Upon examination it was found 
that rhinoplasty had been performed without 
submucous resection and that the turbinates 
were still hypertrophied and obstructive. It 
was then decided that rhinoplasty would not 
be denied, but that it would be performed 
concomitantly with a submucous resection. 
In addition the turbinates would be reduced 
in size postoperatively by office treatments. 
This was performed with satisfactory results 
but the patients objected to the discomfort 
of many office treatments. The operative 
procedure was then augmented to include 
partial amputation of the tips of the inferior 
turbinates with the submucous resection and 
rhinoplasty. The middle turbinates were rarely 
sacrificed but were outfractured to improve 
nasal ventilation whenever it was deemed 
necessary. The operative results were almost 
uniformly satisfactory and were found to be 
preferable to the other methods of treatment. 

Ninety per cent of the patients treated in 
this manner were greatly improved. Many 
have been symptomless for periods as long 
as nine years and may be assumed to be cured. 
As a possible explanation of these results one 
must bear in mind the great part that emo- 
tional, neurogenic and psychogenic factors 
play in allergy. It may be said that “patients 
who look better feel better.” Walsh’ stated, 
“There is ample evidence to support the con- 
cept that a sympathetic-parasympathetic im- 
balance is the mechanism causing vasomotor 
rhinitis.” Psychogenic factors play a much 
greater part in vasomotor rhinitis than has 
heretofore been attributed. The individual 
who is self-conscious of his nasal deformity 
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must be rehabilitated before normal nasal 
function can be established. 

There is a considerable amount of nasal 
surgical trauma in rhinoplasty. This causes a 
sufficient amount of shock to act as a non- 
specific desensitizer of the nose and _ nasal 


superiorly and inferiorly. It was prevented 
from enlarging medially since the medial 
aspect of the turbinates was excised and this 
area was replaced by scar epithelium. The 
hypertrophy of the remaining mucous mem- 
brane of the turbinates allowed the turbinates 


1A 


Fic. 


1. Bilateral allergic hypertrophy of the inferior turbinates; B, bilateral 


partial amputation of the tips of the inferior turbinates; C, compensatory 
allergic hypertrophy of mucous membrane of remains of tips of inferior turbi- 
nates permitting satisfactory nasal ventilation without crusting or dryness. 


mucous membranes. The submucous resection 
and bilateral partial amputation of the tips 
of the inferior turbinates will clear any ob- 
struction in the nasal passages. The results of 
submucous resection, rhinoplasty and bilateral 
partial inferior turbinectomy in over 150 cases 
have been very satisfactory and at times 
spectacular. It is axiomatic among otolaryn- 
gologists not to operate during the allergic 
season when patients are suffering the most 
from sneezing and profuse rhinorrhea. This 
is followed by most otolaryngologists, and 
surgery is not performed unless it is imperative. 
It has been my practice for the past ten years 
to perform operations at this time. In fact 
it is my contention that this is the ideal time 
for vasomotor surgery. These operations have 
been performed with no untoward results. The 
multiple severe paroxysms of sneezing and 
watery nasal discharge with photophobia and 
lacrimation either disappear or diminish im- 
mediately after surgery. Approximately 10 per 
cent of the patients treated by this technic 
were not aided functionally and their symp- 
toms continued unabated. 

Postoperative follow-up examinations of 
these patients for periods as long as nine years 
have shown that the interiors of the noses 
remain clear and healthy. An_ interesting 
observation has been found in many cases. 
That portion of the inferior turbinates which 
was not altered by surgery was found to 
undergo compensatory allergic hypertrophy. 
(Fig. 1.) The mucous membrane swelled 
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to carry out their normal respiratory functions 
and at the same time permitted clear non- 
obstructive nasal ventilation. 

Accurate statistics of the degree of improve- 
ment or percentage of cures in patients operated 
upon using submucous resection, rhinoplasty 


and resection of the tips of the inferior tur- 


binates for vasomotor rhinitis cannot be 
established. The amount of improvement 
can be ascertained only by questioning the 
patient. Every patient is followed up post- 
operatively for at least six months but only 
a few return for periodic examinations after 
that time. The results of surgery in almost all 
cases for the first six months are good or 
excellent. Those few patients who return 
yearly for examination have shown that cures 
can be achieved for periods as long as nine 
years after operation. Some patients are still 
free of all symptoms. 

Polyps were found in only a small per- 
centage of patients, who sought rhinoplasty 
because of vasomotor rhinitis. When present 
these polyps complicated the procedure. In 
most instances large single or a few massive 
polyps which completely blocked the nasal 
passages were seen. Only a few patients had 
multiple small polyps. These were usually 
found originating from the middle meatus. 
The polyps were excised simultaneously with 
partial amputation of the tips of the inferior 
turbinates, submucous resection and _ rhino- 
plasty. When only single large polyps were 
extirpated, the results obtained were excellent. 
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Poor results occurred when multiple small 
polyps were extricated as the polyps recurred 
most of the time. On many occasions the 
inferior turbinates were found to have under- 
gone allergic polypoid degeneration and these 
were easily eradicated in the usual manner. 


RESULTS OF VARIOUS SURGICAL PROCEDURES IN 
VASOMOTOR RHINITIS 


Bilateral Partial Inferior Turbinectomy. This 
procedure was performed when the inferior 
turbinates were hypertrophied, turgescent and 
obstructive. They are more or less useless as 
they do not contract and expand as do the 
normal turbinates. The results of this pro- 
cedure were beneficial in that nasal ventilation 
was improved but the sneezing and other 
allergic symptoms continued. Crusting or 
dryness did not occur. 

Submucous Resection. This procedure was 
performed when the nasal septum was wide, 
thick or deviated causing nasal obstruction. 
The operation improved nasal ventilation 
and diminished somewhat the discomfort of 
nasal obstruction, but the symptomatology 
of vasomotor rhinitis continued. 

Submucous Resection and Bilateral Partial 
Amputation of the Tips of the Inferior Tur- 
binates. A combination of these procedures 
gave good immediate results. The nasal pas- 
sages were cleared and the allergic symptoms 
were diminished or alleviated. However, the 
procedure gave only temporary allergic relief 
as the vasomotor symptoms recurred after 
approximately three months. 

Submucous Resection, Rhinoplasty and Bi- 
lateral Partial Amputation of the Tips of the 
Inferior Turbinates. These procedures per- 
formed concomitantly gave the best results. 
Occasionally it was also necessary to excise 
polyps, partially amputate the middle tur- 
binates or outfracture them, exenterate the 
ethmoids or reposition the septum in the mid- 
line. In previous articles on rhinoplasty*" 
the beneficial results of a combination of these 
procedures in vasomotor rhinitis were noted. 
The vast majority of patients showed con- 
siderable improvement and many have been 
completely free of symptoms for periods as 
long as nine years. No patients suffered more 
from their allergy as a result of this operation. 


COMMENTS 


Vasomotor rhinitis has been successfully 
treated by a combination of operative pro- 


cedures performed simultaneously, namely, 
submucous resection, rhinoplasty and bilateral 
partial amputation of the tips of both inferior 
turbinates. The results of this operation have 
been most gratifying in over 150 cases. The 
greater proportion of these operations were 
performed during the height of the allergy 
season when the patient’s symptoms were the 
most severe. The vast majority of these 
patients had been skin-tested and had received 
allergic therapy for many years. Patients 
were accepted for operation merely on the 
basis of their nasal deformities and no attempt 
was made to determine their type or degree 
of sensitivity. The operations were performed 
with complete disregard for the type of allergen 
except for drugs or chemicals which were to 
be used in the surgical procedure. The patients’ 
ages ranged from twelve to sixty-five years. 
They were found to have excellent recuperative 
powers and made rapid recoveries. No serious 
complications or untoward reactions occurred. 
In two cases mild vesicular dermatitis de- 
veloped with angioneurotic edema of the face 
from adhesive tape, but these resolved nor- 
mally. The favorable results obtained by this 
combination of procedures may be hypoth- 
esized on a twofold basis: (1) the psychogenic 
factor of ‘patients who look better feel better” 
and (2) the non-specific desensitization of the 
nose and mucous membranes by the exten- 
siveness of the operation. 

In over 340 intranasal operations, submucous 
resections, partial amputation of the tips of 
the inferior turbinates or both in vasomotor 
cases, the beneficial results attained were only 
temporary. In most instances the nasal pas- 
sages were cleared but the vasomotor symp- 
toms recurred. If rhinoplasty was performed 
pari passu with submucous resection and 
bilateral partial amputation of the tips of the 
inferior turbinates, the results were more 
beneficial and of a more permanent nature. 
Virtually all of the patients were improved. 
One may therefore conclude that the efficacy 
of the operation depends upon the beneficial 
psychogenic factor in rhinoplasty in addition 
to the non-specific desensitization caused by 
the more extensive operation. 

The rhinoplastic operations were performed 
mainly for esthetic improvement. In_ the 
course of the operation any intranasal obstruc- 
tion was corrected. The gratifying allergic 
improvement was incidentally discovered. The 
paroxysms of sneezing diminished almost 
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immediately after operation but the improved 
nasal ventilation was not evident for at least 
three weeks postoperatively. At this time the 
surgical edema had subsided and the crusts 
on the raw surfaces of the turbinates had 
separated. 

This treatment is advocated only for those 
patients having a nasal deformity and vaso- 
motor rhinitis. It is not suitable for every 
case of nasal allergy. It is particularly effective 
in those allergic individuals possessing a 
nasal deformity with the desire for cosmetic 
improvement. The nasal deformity is a neces- 
sary prelude for treatment and the beneficial 
results that ensue. 


CONCLUSIONS 


1. A “facial contour neurosis” can develop 
in patients with a nasal deformity who are 
subjected to repeated, thoughtless ridicule. 

2. The best surgical results in the treatment 
of vasomotor rhinitis were attained by the 
simultaneous performance of rhinoplasty, sub- 
mucous resection and bilateral amputation 
of the tips of the inferior turbinates during 
the height of the allergy season. This operation 
was performed in over 150 cases with complete 
disregard for the severity or type of allergy, 
with no untoward results. 

3. “Patients who look better feel better.” 
This is probably the essential psychogenic 
factor responsible for the beneficial effects of 
the aforementioned operation. The nasal shock 
caused by the extensiveness of this procedure 
may well act as a non-specific desensitizer 
of the nose and nasal mucous membranes 
and thus enhance the results. 


SUMMARY 


As a result of this study one might postulate 
that vasomotor rhinitis may be caused by psy- 
chogenic factors on a possible genetic back- 
ground coupled with a sensitivity to external 
allergens. The results are reported merely to 
stimulate interest for possible further investiga- 
tions along these lines. It is possible that more 
emphasis should be placed upon psychogenic 
factors both in the etiology and therapy of 
vasomotor rhinitis. Psychotherapy may well 
prove to be a valuable adjunct for the effective 
treatment of vasomotor rhinitis. 
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NEUROSURGICAL PROCEDURES FOR RELIEF OF 
INTRACTABLE PAIN 


Sipney W. Gross, M.D. 


New York, New York 


is now well known and surgical methods 

for interrupting them are no longer in the 
experimental stage; yet many sufferers are 
enslaved by severe intractable pain, often of 
unknown cause or due to inoperable malignancy. 
Most of the procedures about to be described 
have had extensive clinical trial and the indica- 
tions for their use have become more or less 
standardized. The problem of face pain is a 
chapter in itself, and will not be considered at 
this time. 

Peripheral Nerve Section. This method has 
limited application. It is of greatest value for 
relief of severe pain in the lower extremities 
due to peripheral vascular disease, especially 
thromboangiitis obliterans. In order to accom- 
plish the desired result in a patient with ulcera- 
tion or gangrene of the toes or feet, it is neces- 
sary to interrupt the posterior tibial, deep and 
superficial peroneal, and the sural nerves. This 
must be done in stages by careful anatomic 
exposure of the nerves in the leg with the least 
trauma possible. Each nerve is either crushed 
or preferably sectioned and resutured. The 
sensory and sympathetic branches as well as 
the motor nerves supplying the intrinsic muscles 
are divided. Paralysis of the small muscles of 
the foot causes only slight disability in walking, 
while interruption of the sensory nerves does 
away with pain. The sympathetic paralysis 
results in’ a local suppression of vasospasm. 
As a rule ulcers heal, gangrenous parts become 
clearly demarcated and slough, while pain relief 
in favorable cases is complete. 

Division of the obturator nerve for persistent 
hip pain, and of the sural and posterior tibial 
nerves for painful heel, has been reported. 
These procedures have had sufficient trial to 
permit proper evaluation at this time. Kaplan 
noted “general improvement” in 67 per 
cent, and “good results” in about one-third 
of fifty-four patients who had had avulsion of 
the obturator nerve for painful hip joints. 
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Rhizotomy. Interruption of afferent path- 
ways by division of sensory (posterior) spinal 
nerve roots theoretically would seem to be an 
ideal method for the relief of localized pain. 
However, in practice the results are often dis- 
appointing. Postherpetic neuralgia and the 
symptoms of the phantom limb syndrome fol- 
lowing amputations are rarely influenced by 
posterior root section. Nevertheless the method 
has definite value in selected cases. Our 
knowledge of the segmental distribution of the 
sensory nerve roots in man is the result of long 
years of careful observations of numerous 
investigators. Foerster of Breslau made many 
of the fundamental contributions in this field. 
Posterior root section is most useful for the 
relief of pain in the neck, shoulder girdle, upper 
chest and upper extremity. Pulmonary sulcus 
tumors and other malignant tumors which 
invade the nerve roots and the brachial plexus 
are commonly accompanied with agonizing 
pain. Cordotomy may not be effective in these 
cases. Extensive posterior root section (C5 to 
T3) is often followed by relief of pain. The 
most serious objection to posterior rhizotomy 
for pain in the upper extremity is that it results 
in a deafferentation of the limb. However, in 
many patients there is usually much pre-exist- 
ing disability due either to involvement of 
motor roots or to limitation of motion by pain. 
In one of my patients with extensive infiltra- 
tion of the brachial plexus due to Hodgkin’s 
disease complete relief of pain followed section 
of C5 to T3 sensory roots. 

Posterior rhizotomy is useful in the control 
of pain of traumatic nerve root lesions following 
fractures and gunshot wounds of the spine. 
The pain of angina pectoris can be controlled 
by bilateral section of the posterior spinal roots 
from T1 to Ts. This method has thus far had 
only limited application and there are some 
valid objections to its use. Nevertheless in 
selected cases the results have been most grati- 
fying. It is especially indicated when precordial 
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distress is accompanied with pain radiation 
into both upper extremities. Section of the 
upper three cervical posterior roots (C2, 3 and 
4) is usually combined with division of tri- 
geminal and glossopharyngeal nerves for un- 
bearable pain due to inoperable carcinoma of 
the buccal cavity and nasopharynx. 

Cordotomy. It has been known for some 
time that the pain fibers in the spinal cord 
travel in the anterolateral column. However, 
it was not until 1911 that the anterolateral 
tracts were deliberately sectioned for the relief 
of pain. Since then our knowledge of spinal 
cord physiology has increased and many 
cordotomies have been done for intractable 
pain. Section of the spinothalamic tract in the 
spinal cord is most useful for intractable pain 
in the lower abdomen, pelvis and lower ex- 
tremities. The upper thoracic cord is the usual 
site for cordotomy for the relief of pain below 
the umbilicus. The section in the spinal cord 
should be made precisely at the attachment of 
the dentate ligament. Although there have been 
some reports of section of the spinothalamic 
tract in the high cervical region for pain in the 
upper extremities, the results of this operation 
are often disappointing. Bilateral high cervical 
cordotomy carries with it some risk, since 
edema of the spinal cord following section of 
the spinothalamic tracts might result in 
respiratory failure. 

Hyndman and Jarvis have reported relief in 
gastric crises of tabes dorsalis by section of the 
spinothalamic tracts at the second thoracic 
segment. Retention of urine occurs in more 
than one-half of the patients who have had 
bilateral spinothalamic tract sections. This 
usually improves after a few weeks. Persistent 
pain after cordotomy may signify that section 
of the spinothalamic tract was not carried deep 
enough or far enough anteriorly. The technical 
considerations concerning cordotomy have 
been discussed by Peet and Kahn, Stookey, 
Foerster and others. 

Sympathectomy. The role of sympathec- 
tomy in the relief of intractable pain of vascular 
or visceral origin is gradually becoming clari- 
fied. In most instances the temporary abolition 
of sympathetic function by paravertebral block 
makes it possible to predict the result of the 
proposed sympathectomy. Sympathectomy has 
proved almost uniformly effective in the treat- 
ment of causalgia. This characteristic syndrome 
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of severe, burning, poorly localized pain follow- 
ing peripheral nerve injuries was first described 
by Mitchell, Morehouse and Keen in 1864. It 
usually follows incomplete injury of either the 
median or tibial nerves, though causalgia 
following injury to other peripheral nerves has 
been described. Other painful post-traumatic 
vasomotor disorders and reflex dystrophies 
apparently of non-traumatic origin are also 
benefited by sympathectomy. Phantom limb 
pain is ordinarily not relieved by sympathec- 
tomy. Removal of the left upper three thoracic 
sympathetic ganglia has proved effective in the 
relief of pain of intractable angina pectoris 
with radiation to the left upper extremity. For 
cases of angina with bilateral pain radiation 
posterior rhizotomy is indicated. 

Resection of appropriate sympathetic nerves 
has proved useful for the relief of unbearable 
pain associated with some types of visceral 
diseases, notably chronic pancreatitis, severe 
dysmenorrhea and pain with  vasospastic 
disorders of the extremities. 

Frontal Lobotomy. Psychosurgery for the 
relief of intractable pain is a method of last 
resort, to be used only after interruption of the 
pain conducting pathways has failed to produce 
the desired result. However, in such cases it is a 
valuable and humane procedure. Frontal 
lobotomy abolishes fear and anxiety which 
accompany unbearable pain; and although 
some patients continue to complain of pain 
after lobotomy, the intense emotional reaction 
to it is absent. In many instances unilateral 
lobotomy is adequate and blunting or masking 
of the preoperative personality of the individual 
is thus reduced. Following lobotomy there is no 
longer a craving for sedatives or narcotics, 
appetite improves and most individuals gain 
weight. In widespread malignant disease with 
intractable pain, following lobotomy the pa- 
tient is able to spend his remaining days in 
relative comfort, no longer craving narcotics 
and without concern regarding the future. In 
such cases intellectual impairment and emo- 
tional flattening are a small price to pay for 
freedom from intense anxiety and narcotic 
addiction. Other procedures have been advo- 
cated for the relief of intractable pain. How- 
ever, such measures as section of the pain 
tracts in the medulla or mid-brain, resection of 
the sensory cortex and thalamotomy have not 
yet had a sufficient trial to permit their proper 
evaluation at this time. 
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Massive hypertrophic gastritis is less often followed by malignancy 
than polypous gastritis, which it may closely resemble. Since removal of the 
upper two-thirds of the stomach and anastomosis of esophagus to the distal 
third suffices for the former but may not be radical enough for the latter, 
the diagnosis must be “‘double-checked.”’ Gastric washings for malignant 
cells, gastroscopic examinations and biopsies, and even surgical exploration 
are indicated because x-rays often fail to distinguish one disease from the 
other. Pathologically, massive hypertrophic gastritis is most often seen only 
in the upper two-thirds of the stomach, whereas polypi occur anywhere. 
Unfortunately, patients with hypertrophic gastritis present no characteristic 
clinical symptoms; hence diagnosis is difficult. (Richard A. Leonardo, M.D.) 
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PERIPHERAL NERVE SURGERY 
INCISIONS FOR EXPOSURES OF PERIPHERAL NERVES 


CLAUDE POLLARD, JR., M.D. AND Everett G. GRANTHAM, M.D. 


Houston, Texas 


HE incisions used for exposure of the 
major peripheral nerves of the body by 


various surgeons follow a rather constant 
general type but the authors have found that 
certain incisions are somewhat more satis- 
factory than others. The following descriptions 
of the incisions to expose the peripheral nerves 
have been made in order to present the subject 
in a single article for ease in obtaining one 
usable method of exposing each of the major 
peripheral nerves. No originality is claimed 
for these incisions as slight modifications have 
been used for many years. It is likewise true 
that other types of incisions may be used in a 
satisfactory manner. The ones presented herein 
are those found most useful by the various 
operators at the Neurosurgical Center at 
Tilton General Hospital and Thomas M. 
England General Hospital during a period of 
about three years, from 1943 to 1946, during 
which 1,713 operations on peripheral nerves 
were performed. 

In general the incision that is most useful 
for exposing a peripheral nerve is one that 
most closely follows the anatomic course of 
the nerve. In certain locations, however, it 
has been found advantageous to curve the 
incision to reflect overlying structures with 
minimum harm to them and with maximum 
speed and avascularity. In addition, incisions 
that cross the flexor surface of joints are 
probably better made in a curved or oblique, 
rather than a longitudinal direction. It is the 
opinion of the authors that the reluctance of 
some surgeons to make longitudinal incisions 
across flexor surfaces has been exaggerated. In 
most instances these incisions do not produce 
any significant scar contracture except where 
a tendency to keloid formation already exists. 
It is not thought that there is any significant 
advantage in the S-shaped incision sometimes 
used in the antecubital and popliteal spaces. 
Peripheral nerve incisions must be so designed 
that they may be extensively extended with 
ease, either proximally or distally, from the 
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Louisville, Kentucky 


site of injury because not infrequently it 
becomes necessary to make a much longer 
incision than the preoperative examination 
has indicated. The most reliable method of 
being able to extend in either direction is to 
follow the anatomic course of the nerve as 
closely as possible. 

It has always been the practice of the 
authors to outline accurately the maximum 
extent of any incision on the completely ex- 
posed extremity before it is covered with sterile 
drapes. It is only in this way that the anatomic 
landmarks are accurately seen and palpated 
and the probable extent of necessary exposure 
estimated. A thorough knowledge of surface 
landmarks, muscles and tendons is obviously 
necessary. It cannot be emphasized too 
strongly that the misplacing of a skin incision 
by even I or 2 cm. may make the location and 
exposure of a nerve more difficult, more bloody 
and more time-consuming than it need be. In 
addition, it is actually possible to sacrifice a 
certain amount of nerve length that could 
otherwise be used to advantage. In no other 
field of surgery is it more important to incise 
precisely in the correct site than in exposure 
of the peripheral nerves. The authors restate 
what has been said many times, namely, the 
involved nerve must be generously exposed 
both proximal and distal to the site of the 
lesion and the dissection directed toward the 
injury after normal nerve has been exposed 
above and below the lesion. ; 

Brachial Plexus. Supraclavicular portion: 
The portion of the brachial plexus situated 
above the clavicle may be exposed by one of 
three incisions. The proper one will depend 
upon the extent of injury and the degree of 
exposure desired. The most extensive and 
satisfactory exposure of the plexus and large 
vessels is obtained by making a V-shaped 
incision arising about the level of the thyroid 
cartilage, extending along the posterior border 
of the sternomastoid muscle to the region of 
the sternoclavicular joint and then abruptly 
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Fic. 1. A, incision for exposure of supraclavicular, cla- 
vicular and infraclavicular portions of brachial plexus; 
B, transverse incision for exposure of supraclavicular 
portion of brachial plexus. (AIl illustrations from: 
GrantuaM, E, G., er av. Peripheral nerve surgery; 
repair of nerve defects. Ann. Surg., 127: 696, 1948.) 


curving laterally along the course of the 
clavicle to the junction of its middle and 
lateral one-thirds. (Fig. 1A.) After reflecting 
the V-shaped skin flap laterally the roots of 
the plexus and the subclavian vessels may be 
extensively visualized and the nerves exposed 
from their bony foramina to their position 
behind the middle one-third of the clavicle. 
A second type incision is a transverse one 
situated about 1.5 cm. above the clavicle, 
extending parallel to the bone for 5 to 7 cm., 
centering over the middle of the clavicle. The 
platysma is divided and the anterior scalene 
muscle retracted medially or severed if neces- 
sary. (Fig. 1B.) A third and least satisfactory 
incision may be made from the middle of the 
posterior border of the sternomastoid muscle 
to the middle of the clavicle. It perhaps has 
one advantage in that it makes exposure of 
the region of the foramina somewhat easier. 
Clavicular portion: Exposure of the brachial 
plexus beneath the clavicle may be done in 
conjunction with a supraclavicular exploration 
and the incision in such case is an extension 
of the previously described V _ incision by 
curving it obliquely across the middle of the 
clavicle into the intraclavicular fossa then 


toward the anterior axillary fold. (Fig. 1A.) 
About 5 to 7 cm. of the middle one-third of 
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the clavicle is subperiosteally resected with a 
Gigli saw and rotation of the clavicular frag- 
ments will increase the exposure of the nerves 
and large vessels. The portion of the clavicle 
which is resected will reform satisfactorily. 

Infraclavicular portion: The portion of the 
brachial plexus extending from the clavicle 
into the upper arm is exposed by an incision 
situated over the neurovascular bundle in the 
upper one-third of the arm which extends 
proximally in a straight line to the anterior 
axillary fold where it curves slightly lateral 
over the insertion of the pectoralis major 
tendon into the humerus and then in a straight 
line toward the middle of the clavicle. (Figs. 
1A and 3A.) The pectoralis major tendon is 
detached from its humeral insertion by severing 
it, and reflection of the pectoralis major 
muscle medially exposes the neurovascular 
bundle. If necessary the pectoralis minor inser- 
tion may be severed for exposure near the 
clavicle. Detachment of the pectoralis major 
insertion makes a more anatomic and _ less 
bloody operation and repair of the wound is 
facilitated. The exposure obtained through 
the aforementioned incision is adequate for 
complete exploration of the three cords of the 
brachial plexus as well as its. major branches, 
such as the axillary portion of the radial nerve 
and the axillary nerve from the posterior cord, 
the musculocutaneous nerve and the lateral 
component of the median nerve from the 
lateral cord, and the medial component of the 
median nerve and the ulnar nerve from the 
medial cord. The radial nerve may be followed 
distally to the dorsal aspect of the surgical 
neck of the humerus in the quadrilateral space 
but further exposure of the nerve must be 
done through a posterior incision described 
later. 

Radial Nerve. The radial nerve is exposed 
in the arm through an incision on the dorsal 
surface of the upper one-half of the arm begin- 
ning at or above the posterior axillary fold 
and extending in a straight line distally be- 
tween the long and lateral heads of the triceps 
muscle to the middle of the arm. The incision 
is then continued curving laterally and distally 
along the line of the musculospiral groove of 
the humerus into the lateral portion of the 
distal one-third of the arm between the lateral 
border of the biceps brachii tendon and the 
medial border of the brachioradialis muscle 
to the antecubital fossa. (Figs. 2 and 3C.) In 
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the upper one-third of the arm the nerve lies 
deep and dorsal to the humerus between the 
long and lateral heads of the triceps muscle 
and passes into the mid one-third of the arm 
on the dorsal surface of the lateral inter- 
muscular septum beneath the lateral head of 
the triceps muscle where it passes through the 
hiatus onto the ventral surface of the septum. 
In the mid-arm the nerve may be exposed by 
either enlarging the hiatus and mobilizing 
the nerve under the lateral triceps head or, if 
necessary, the lateral triceps head may be 
severed at right angles to its fibers and later 
repaired without harm to it. In the distal 
one-third of the arm the nerve is buried be- 
tween the biceps musculotendinous junction 
and the brachioradialis origin, lying directly 
on the humerus. It is more readily exposed in 
this region than elsewhere in the arm. As the 
nerve extends into the antecubital fossa it 
lies beneath the medial border of the brachio- 
radialis muscle along the lateral boundary of 
the fossa, and after extending past the region 
of the elbow joint it divides into its superficial 
and deep branches. Exposure of the nerve at 
its bifurcation requires extension of the skin 
incision for 5 to 6 cm. into the upper one-third 
of the forearm along the medial border of the 
brachioradialis muscle curving it laterally on 
the dorsolateral aspect of the forearm over the 
region of the neck of the radius. (Figs. 3C and 
2.) The superficial branch may be followed 
distally beneath the brachioradialis muscle, but 
to expose it in the middle and distal one-third 
of the forearm the incision must be made 
parallel to the medial border of the muscle. 
The deep branch is well exposed beneath the 
brachioradialis muscle where important motor 
branches begin to arise and it may be followed 
to its entrance into the substance of the 
supinator muscle at the neck of the radius. 
In the forearm the dorsal interosseous, the 
continuation of the deep branch of the radial 
nerve, is exposed through a longitudinal in- 
cision on the dorsal surface of the forearm 
midway between the radius and ulna. It ex- 
tends from the level of the head of the radius 
into the distal one-third of the forearm. (Fig. 2.) 
The extensor fascia is incised between the 
extensor carpi radialis and the extensor digi- 
torum communis muscles. The tendons and 
fused fibers of these two muscles are separated 
proximally to the head of the radius where the 
inferior border of the supinator muscle is 
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Fic. 2. Incision for exposure of the radial nerve in the 
arm and the dorsal interosseous nerve in the forearm. 
The portion of the incision for exposure of the nerve 
in the elbow region is shown in Figure 3C. 


exposed. The dorsal interosseous nerve lies on 
the interosseous membrane and may be fol- 
lowed distally into the mid or lower forearm 
and proximally to its disappearance beneath 
the inferior border of the supinator muscle. 
Proximal to the latter level the skin incision is 
extended in a curved direction toward the 
antecubital fossa and the deep branch further 
visualized first by exposing it proximally as it 
enters the supinator beneath the brachio- 
radialis muscle and then by exposing it distally 
under the supinator muscle as it curves around 
the neck of the radius by severing the dorsal 
portion of the supinator. It is at the afore- 
mentioned site that important wrist and finger 
extensor branches arise and great care must be 
taken to avoid injuring them. In addition deep 
radial or dorsal interosseous nerve injury 
associated with fractures of the head and/or 
neck of the radius is almost uniformly irrep- 
arable because the nerve lies in such close 
proximity to the bone that fracture with any 
degree of displacement invariably contuses or 
lacerates an extensive portion of the nerve. 
(Fig. 3.) 

Median Nerve. The median nerve in the 
arm and antecubital fossa is exposed through 
an incision on the medial surface of the arm 
situated at the junction of its ventral one-third 
with its dorsal two-thirds beginning at the an- 
terior axillary fold and extending distally along 
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Fic. 3. A, incision for exposure of the infraclavicular portion of the brachial plexus, the neurovascu- 
lar bundle in the arm and the median nerve in the antecubital fossa and forearm; B, incision for 


exposure of the ulnar nerve in the arm and forearm; C, distal end of the incision for exposure of the 
radial nerve in the arm. Inset, incisions for exposure of median (A) and ulnar (B) nerves at wrist 


and in the palm. 


the course of the neurovascular bundle into the 
antecubital fossa. In the distal one-fourth of 
the arm the incision is curved laterally over the 
medial border of the biceps brachii tendon 
through the center of the antecubital fossa and 
into the upper one-third of the forearm. 
(Fig. 3A.) After incising the deep fascia ventral 
to the medial intermuscular septum the pul- 
sation of the brachial artery is identified and 
the median nerve is located along its ventral 
border, slightly lateral to it and usually just 
beneath the medial border of the biceps muscle. 
In some instances the nerve may be buried in 
the fibers of the biceps muscle in the mid one- 
third of the arm and beneath the musculo- 
tendinous junction of the biceps in the distal 
one-third of the arm and antecubital fossa. No 
branches arise from the median nerve in the 
arm, except in rare instances in which small 
motor fibers to the biceps and medial head of 
the triceps muscles have been observed. These 
small fibers are of no functional significance 
and may be sacrificed if they interfere with 
nerve repair. 

In the antecubital fossa the lacertus fibrosus 
covers the median nerve and brachial artery 
and this structure is incised along the course 
of the nerve into the upper forearm. The 
median nerve lies along the ulnar border of the 


brachial artery and extends into the upper one- 
third of the forearm in a slightly oblique direc- 
tion parallel to the radial border of the medial 
head of the pronator teres muscle. At the 
inferior portion of the antecubital fossa it ex- 
tends deeply into the upper forearm, first 
beneath the medial head of the pronator teres, 
then between the medial and lateral heads 
beneath this muscle and the origin of the long 
flexor muscles. The first motor fibers of the 
median nerve arise in the antecubital fossa and 
extend into the pronator teres heads. 

The median nerve in the forearm is exposed 
through an incision situated in the middle of 
the forearm midway between the radius and 
ulna extending from the antecubital fossa to 
the level of the styloid process of the radius. 
(Fig. 3A.) After incising the deep fascia dis- 
section of the nerve will vary depending on 
whether the injury is in the proximal or distal 
portion of the forearm. When the injury is in 
the upper one-half of the forearm and if the 
nerve defect is in excess of 5 cm., the most 
satisfactory procedure is transposition of the 
nerve to a subcutaneous or subfascial location. 
This is easily and rapidly accomplished by 
separating the bellies of the brachioradialis and 
flexor carpi radialis muscles and completely 
exposing the pronator teres muscle down to its 
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insertion into the radius. At a point about 1 cm. 
from its insertion the tendon is severed parallel 
to the radius and the entire muscle retracted 
ulnarward. This exposes the deeply situated 
median nerve on the interosseous membrane 
where it passes between the heads of the pro- 
nator teres muscle. All the important long 
flexor branches arise at this level in the upper 
one-third of the forearm. With such exposure 
these branches are protected and, if necessary, 
may be readily separated from the main trunk 
of the median nerve into the antecubital fossa. 
Also, the proximal portion of the nerve may be 
brought out superficial to the muscles either 
subfascially or subcutaneously in order to over- 
come a large defect. Repair of the previously 
severed pronator teres tendon is easily accom- 
plished and large defects in the median nerve 
are overcome without suture line tension. The 
dissection of the median nerve proximally be- 
neath these muscles and distally beneath and 
between the heads of the pronator teres muscles 
is not only more difficult and time-consuming 
but also more apt to result in injury to some of 
the long flexor branches. When the injury is in 
the lower one-half of the forearm, the tendons 
of the flexor carpi radialis and palmaris longus 
muscles are separated, exposing the musculo- 
tendinous portion of the flexor digitorum 
sublimis. The latter muscle is retracted ulnar- 
ward and the median nerve located beneath it 
on the ventral surface of the flexor digitorum 
profundus tendons. The volar interosseous 
branch of the median nerve is often identified 
along its radial border and distally the nerve 
lies relatively superficial between the flexor 
carpi radialis and palmaris longus tendons. 
At the wrist joint and in the upper one-third 
of the palm the median nerve is exposed through 
an incision similar to that previously mentioned 
which curves toward the pisiform bone and 
from there in a semilunar direction distally and 
obliquely across the transverse carpal ligament 
to end along the ulnar border of the thenar 
region. (Fig. 3, inset A.) The median nerve is 
first identified at the wrist joint between the 
flexor carpi radialis and palmaris longus ten- 
dons after which the semilunar flap of skin is 
reflected radialward to expose the transverse 
carpal ligament, the palmar aponeurosis and 
the origin of the thenar muscles. The trans- 
verse carpal ligament may be incised over the 
course of the median nerve to obtain distal 
exposure and if suture of the nerve makes repair 
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of the severed ligament impractical, it may be 
left unsutured or repaired in its distal portion 
only. If exposure of the terminal digital 
branches of the median nerve in the palm is 
desired, the incision may be extended distally 
toward the web between the index and middle 
fingers. A longitudinal incision across the wrist 
joint into the upper portion of the palm is 
quite satisfactory and has no significant dis- 
advantage compared to the incision described. 

Ulnar Nerve. The ulnar nerve in the arm 
and at the elbow is exposed through an incision 
on the medial surface of the arm beginning at 
the anterior axillary fold at the site of the 
neurovascular bundle and directed distally 
along the course of the neurovascular bundle 
to the mid-arm where it extends slightly dorsal 
to the bundle to a point about 2.5 cm. ventral 
to the medial epicondyle of the humerus. The 
distal portion of the incision makes a slight 
curve ventral to the medial epicondyle before 
ending in the upper one-third of the forearm. 
(Fig. 3B.) The dorsal skin flap is reflected at 
the elbow exposing the medial epicondyle of 
the humerus and the groove for the ulnar nerve 
after which the deep fascia ventral to the 
medial intermuscular septum is incised and the 
neurovascular bundle identified. The ulnar 
nerve in the upper arm lies dorsal and slightly 
lateral to the brachial artery; in the mid-arm 
region it extends along the ventral surface of 
the medial intermuscular septum and it usually 
passes through the septal hiatus slightly below 
the mid-arm level. From there it courses 
dorsally, accompanied by the ulnar artery and 
vein, through the fibers of the medial head of 
the triceps muscle into the distal one-third of 
the arm where it becomes more superficial and 
curves around the medial epicondyle of the 
humerus into the groove for the ulnar nerve. 
Here it becomes covered by a thick layer of 
deep fascia and the fibromuscular origin of the 
flexor carpi ulnaris muscle. There are no 
branches arising from the ulnar nerve in the 
arm. Usually the first branch identified is the 
small articular branch to the elbow joint which 
has no important function and may be sacri- 
ficed. In order to repair the ulnar nerve in the 
arm the hiatus in the intermuscular septum is 
opened and the nerve completely mobilized. 
Unless the defect is very small (less than 2 cm.), 
it is necessary to transpose it anterior to the 
medial epicondyle. 

Transposition of the ulnar nerve anterior to 
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the medial epicondyle is accomplished by 
mobilizing it generously above and below the 
epicondyle. The proximal mobilization is done 
first, after which the distal mobilization is done 
by incising the deep fascia throughout the 
upper one-third of the forearm beginning in 
the middle of the groove for the ulnar nerve and 
extending distally for about 7.5 cm. in a line 
directed toward the pisiform bone. The fascia 
and heads of origin of the flexor carpi ulnaris 
muscle are separated which exposes the ulnar 
nerve and its branches to the flexor carpi 
ulnaris and flexor digitorum profundis muscles 
in the upper one-third of the forearm. The 
nerve is separated from the artery and is lifted 
from the humeral groove and from the heads of 
the flexor carpi ulnaris; in so doing the motor 
branches are separated proximally from the 
main trunk for 2 to 2.5 cm., after which the 
nerve is transposed well anterior to the medial 
epicondyle. By incising the septal hiatus and 
dissecting the nerve well into the upper one- 
third of the forearm, its course is made almost 
parallel to the median nerve as far as the elbow, 
directly into the upper forearm between the 
heads of the flexor carpi ulnaris muscle, 
thereby avoiding an acute angle in the course 
of the nerve. The incision in the flexor fascia is 
loosely closed leaving an opening for the nerve 
about 1.5 cm. long to prevent constriction at 
this point. The method of transposition in 
which the common flexor origin is separated 
from the medial epicondyle, beneath which the 
ulnar nerve is transposed, has been found to be 
an unsatisfactory method because in most 
instances dense scarring occurs around the 
nerve at this point. It has been necessary on a 
number of occasions to remove the nerve from 
this situation and transpose it as described 
previously in order to obtain the maximum 
recovery possible. 

The ulnar nerve in the forearm is exposed 
through an incision arising in the upper one- 
third of the forearm which is a continuation of 
the incision for transposition. It is extended 
distally along the course of the ulnar nerve and 
the radial border of the flexor carpi ulnaris 
tendon to the level of the wrist joint about 
146 cm. radial to the pisiform prominence. 
(Fig. 3 B.) The flexor fascia is incised along the 
radial border of the flexor carpi ulnaris and 
medial retraction of the belly and tendon of 
this muscle exposes the ulnar nerve and vessels 
covered by a thin transparent layer of fascia. 


This fascia is incised and the ulnar nerve is dis- 
sected proximally well into the upper forearm 
beneath the muscle belly. It is dissected dis- 
tally by separating the fibers of the flexor carpi 
ulnaris into the upper forearm. The important 
long flexor branches arise in the upper one- 
third of the forearm beneath the muscle belly, 
while distally, the dorsal sensory branch of the 
ulnar nerve arises from the main trunk about 
2.5 to 3 cm. proximal to the wrist joint and 
often accompanies the main trunk to the wrist 
joint before it extends dorsally to the back of 
the hand. When a defect in excess of 6 to 7 cm. 
exists, the nerve is transposed anterior to the 
medial epicondyle and subcutaneously in the 
forearm similar to the method previously 
described. 

At the wrist joint and in the upper one-third 
of the palm the ulnar nerve is exposed through 
an incision similar to that for the median nerve 
except that the curvature of the incision is in 
the opposite direction toward the styloid 
process of the radius. (Fig. 3, inset B.) The 
transverse carpal ligament is not disturbed be- 
cause the nerve extends superficial to the liga- 
ment into the hypothenar region. 

Median and Ulnar Nerves. The incision for 
exposure of both nerves in the arm is similar 
to that for the ulnar nerve, except that in the 
distal one-third of the arm and in the ante- 
cubital fossa the incision is placed about 1 cm. 
nearer the course of the median nerve than 
described for the ulnar nerve. In the forearm a 
similar displacement of the incision about 1 cm. 
radialward affords better exposure for both 
nerves. 

Femoral Nerve. Limited experience with 
femoral nerve injuries amenable to surgical 
exploration indicates that satisfactory exposure 
is obtained through a longitudinal incision in 
the upper one-third of the anterior surface of 
the thigh parallel to the lateral border of the 
femoral artery. It begins 1.5 cm. distal to the 
inguinal ligament and extends approximately 
7 cm. distally into the upper thigh. The deep 
fascia along the medial border of the sartorius 
muscle is incised, after which retraction of this 
muscle and iliopsoas muscle will expose the 
femoral trigone of Scarpa. The femoral artery 
pulsation is identified ; lateral to it is the femoral 
nerve. A short distance below the inguinal liga- 
ment the nerve bifurcates into numerous 
motor and sensory branches and injury to the 
nerve proximal to its bifurcation which could 
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be surgically repaired has not been encountered 
by the authors. 

Sciatic Nerve. The most satisfactory ex- 
posure of the sciatic nerve in the buttock is 
through an incision arising slightly below the 
posterosuperior iliac spine extending obliquely 
downward parallel to the superior border of the 
gluteus maximus muscle to the medial border 
of the greater trochanter of the femur; then in a 
curved direction around the inferior lateral 
quadrant of the buttock to the middle of the 
gluteal fold into the upper one-third of the 
center of the posterior surface of the thigh. 
(Fig. 4.) The superficial tissues are reflected to 
expose the superior, lateral and inferior aspects 
of the gluteus maximus muscle and the greater 
trochanter. The deep fascia along the superior 
and inferior borders of the muscle is incised and 
the deep surface of the muscle separated. Next 
an incision is made through the tendinous in- 
sertion of the gluteus maximus into the greater 
trochanter and leaves about 1 cm. on the tro- 
chanter for reattachment. The gluteus maxi- 
mus muscle is then reflected medially which 
exposes the sciatic nerve from the greater 
sciatic foramen to the upper thigh (or gluteal 
fold). The piriformis muscle may be retracted 
or partially severed to expose the greater 
sciatic notch completely. The superior and in- 
ferior gluteal nerves and vessels appear along 
the superior and inferior borders of the piri- 
formis muscle and the posterior cutaneous 
nerve of the thigh lies medial to the sciatic 
nerve. This method of exposure is more 
satisfactory than incising the gluteus maximus 
muscle fibers more medially along the anatomic 
course of the sciatic nerve in the buttock. 

The incision is continued distally along the 
center of the thigh into the upper popliteal 
fossa where it may be extended through the 
middle of the popliteal fossa or directed 
laterally parallel to the biceps femoris tendon. 
The posterior cutaneous nerve of the thigh is 
located on the dorsal surface of the deep fascia; 
the latter is incised in the middle of the thigh 
and the borders of the hamstring muscles 
identified. The medial border of the long head 
of the biceps femoris muscle is separated from 
the lateral border of the semitendinosus and 
semimembranosus muscles which exposes the 
sciatic nerve situated between them and 
beneath the long head of the biceps femoris 
muscle in the upper one-third of the thigh. 
Throughout the thigh the sciatic nerve extends 
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Fic. 4. Incision for exposure of the sciatic nerve in the 
buttock and in the thigh. A, distal end of the incision 
for exposure of the common peroneal nerve in the 
popliteal space and upper leg; B, incision for exposure 
of the tibial nerve in the popliteal space in the leg. 
The distal one-third of this incision is placed mid-way 
between the internal malleolus and Achilles’ tendon, 
more medial than indicated in the illustration. 


along the surface of the adductor magnus 
muscle and the division of the nerve into tibial 
and peroneal components is readily identified 
through its transparent sheath. The separation 
of the tibial and peroneal components usually 
occurs in the upper popliteal fossa but it may 
be found as high as the mid one-third of the 
thigh and the motor branches to the hamstring 
muscles take origin in the upper and middle 
one-third of the thigh. 

In the popliteal fossa the incision is con- 
tinued distally through its center if the tibial 
nerve is to be mobilized and it is extended in a 
curved direction laterally, parallel to the 
medial border of the biceps femoris tendon, if 
the common peroneal nerve is to be exposed. 
The deep fascia of the popliteal fossa is incised 
along the course of the tibial or peroneal com- 
ponents. The popliteal artery lies medial and 
deep to the tibial nerve and the vein often 
crosses or lies superficial to it. In the inferior 
portion of the popliteal fossa the motor fibers 
to the gastrocnemius, plantaris and soleus 


_ muscles usually arise, and in the mid or upper 
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popliteal fossa the medial sural cutaneous nerve 
courses lateral or superficial to the tibial nerve 
into the upper one-third of the leg. The tibial 
nerve may be exposed for a relatively short 
distance into the upper leg by separating the 
lateral head of the gastrocnemius from the 
plantaris muscle but it soon becomes deeply 
situated beneath the calf muscles. The common 
peroneal nerve courses distally medial to and 
sometimes partly covered by the medial border 
of the biceps femoris musculotendinous junc- 
tion, and in the mid-popliteal fossa the lateral 
sural cutaneous nerve arises from its medial 
aspect. It gives rise to no other branches until 
it bifurcates at the neck of the fibula. 

Common Peroneal Nerve. The common pero- 
neal nerve is exposed in the leg by continuation 
of the incision along the medial border of the 
biceps femoris tendon until the neck of the 
fibula is reached where the incision crosses 
obliquely into the anterolateral surface of the 
leg midway between the fibula and the anterior 
border of the tibia where it extends distally 
to the mid one-third of the leg. (Fig. 4A.) At 
the posterior border of the neck of the fibula 
the common peroneal nerve is covered by a 
dense layer of fascia which upon incision 
exposes the bifurcation of the nerve at the 
neck of the fibula into its deep and superficial 
components. The recurrent articular branch 
to the knee joint and usually a large motor 
branch to the tibialis anterior muscle arise at 
the bifurcation. 7 

The deep peroneal component extends 
anteriorly and inferiorly, deeply situated in 
the fibers of the peroneous longus and extensor 
digitorum longus muscles and comes to lie on 
the -interosseous membrane deeply placed 
between the tibialis anterior and extensor 
digitorum longus muscles which are separated 
to expose the nerve in the leg. In the upper 
one-third of the leg the important motor fibers 
arise after which the nerve becomes small in 
its course distally. Suture of the nerve in 
the region of the neck of the fibula and for 
I to 2 cm. distally may often be accomplished 
in a fairly satisfactory manner, but further 
distally the nerve is small and large defects 
cannot be repaired. 

The superficial peroneal component extends 
distally in the substance of the peroneous 
longus muscle and soon decreases in size after 
the motor branches arise. Only defects of 
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relatively small size may be repaired distal 
to the neck of the fibula. 

Not infrequently the common _ peroneal 
nerve is lacerated at its bifurcation; when this 
occurs, the most satisfactory method is 
suturing the borders of the deep and super- 
ficial components together forming a single 
nerve trunk which may then be sutured to the 
proximal main trunk of the common peroneal 
nerve. Although the authors have had no 
experience with resection of the neck of the 
fibula in peroneal nerve repair as described 
by Livingston et al.,° this procedure may be 
useful in lacerations situated at the point of 
bifurcation. 

Tibial Nerve. The incision for exposure of 
the tibial nerve in the leg begins in the center 
of the lower popliteal fossa and extends dis- 
tally through the middle of the upper 5 cm. 
of the leg after which it curves medially for 
2 cm. through the calf to the mid-leg. At this 
point it extends distally parallel to the medial 
border of the Achilles tendon and passes the 
ankle joint midway between the _ internal 
malleolus and medial border of the Achilles 
tendon curving anteriorly toward the posterior 
aspect of the arch of the foot. (Fig. 4B.) The 
tibial nerve is identified in the distal one-half 
of the leg by incising the fascia along the 
medial border of Achilles’ tendon and sepa- 
rating the fat from the deep fascia beneath it. 
The tibial nerve and posterior tibial vessels 
are covered by a transparent layer of fascia 
on the dorsal surface of the tibialis posterior 
muscle and dissection distally is easily accom- 
plished down to the internal malleolus where 
the medial and lateral plantar divisions arise. 
In the mid and upper one-third of the leg the 
nerve and vessels are deeply situated on the 
dorsal surface of the tibialis posterior muscle 
and exposure is best accomplished by sepa- 
rating the medial border of the Achilles tendon 
and the medial attachment of the soleus 
muscle from the tibia. In this manner the 
muscles are retracted laterally and the tibial 
nerve and vessels and its motor branches are 
completely exposed in the middle and upper 
one-third of the leg. In the lower popliteal 
fossa the medial head of the gastrocnemius 
muscle may be separated and the tibial nerve 
mobilized beneath it. Incision through the 
substance of the gastrocnemius and soleus 
muscles is bloody and time-consuming and 


_is more likely to result in injury to intact 
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motor branches. Throughout the leg the venae 
comites of the posterior tibial artery are 
closely related to the tibial nerve and ex- 
perience has shown that excessive cauterization 
of these vessels results in troublesome post- 
operative thrombosis with prolonged edema 
of the foot and lower leg. By employing an 
extensive dissection of the tibial nerve through 
the leg and popliteal fossa defects of 8 to 9 cm. 
may be repaired which cannot be accomplished 
by mobilization limited to the middle and 
lower one-third of the leg. 


CONCLUSIONS 


1. A satisfactory method for exposing all 
of the major peripheral nerves is described. 

2. Accurate planning of the incision and 
allowance for proximal and distal extension 
is important because it saves time, makes the 
identification of the nerve and related struc- 
tures easier and decreases the vascularity of 
the operative field. 


3. The improper planning of the skin in- 
cision and exposure of some of the peripheral 
nerves may actually compromise to an impor- 
tant degree the size of a defect that may be 
repaired resulting in unnecessary suture line 
tension. 
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REGIONAL ENTERITIS* 


RESULTS OF SURGICAL TREATMENT 


Louis T. PALUMBO, M.D. AND SAMUEL C. WITTMER, M.D. 


Des Moines, Iowa 


INCE the original report in 1932 of Crohn 
S and his associates* on this subject many 

reports have appeared in the litera- 
ture.'~*4 In spite of this, their original report 
continues to remain the most accurate and 
complete treatise on this subject. However, in 
1828 Abercrombie*®?! reported a case which 
fulfilled the same pathologic changes in the 
terminal ileum that have been reported in the 
American literature. 

This disease entity remains obscure as to the 
etiologic factor or factors. In the past twenty 
years innumerable reports have definitely 
established that the process is not necessarily 
limited to the terminal ileum. Any segment of 
the small bowel and even portions of the 
ascending colon become involved. The disease 
process is of a non-specific nature, and because 
of this fact, a variety of terms have been used 
to describe it: regional ileitis, terminal ileitis, 
chronic cicatrizing enteritis, segmental en- 
teritis, non-specific granuloma of the intestine, 
chronic ulcerative ileitis, Crohn’s disease, 
chronic enteritis, ileocolitis and pseudo-cancer. 

Basically the pathologic process is that of a 
non-specific granulomatous inflammation in- 
volving a segment or segments of small intes- 
tine and/or colon. In the early phases it is 
characterized by inflammation, congestion, 
submucosal edema, irregular hemorrhages of 
the mucosa and submucosa, and superficial 
ulcers. This process may continue to the chronic 
phase which reveals a sharply demarcated, 
indurated, leathery, rubber tube or garden hose 
type of bowel.'*.24 The bowel wall is thickened, 
resulting in a narrowed lumen which may have 
many shallow, longitudinal ulcers at the site of 
the mesenteric attachment. The mesentery is 
thickened and contains many large edematous 
nodes. Adhesions are common between the 
adjacent loops of bowel. The ulcerative process 


may extend through the bowel wall, producing 
fistula formation with other loops of bowel or 
with the urinary bladder, rectum or vagina. 
Also, the fistulous process may extend exter- 
nally to involve the anterior abdominal 
wall or pararectally or anally, similar to a 
fistula-in-ano. 

The disease is most common in young adults; 
about 80 per cent of cases occur in patients 
under forty years of age.*'” However, the 
disease has been reported in patients from nine 
months of age to seventy-one years.® It occurs 
more frequently in males and appears to 
develop in individuals who exhibit instability 
of the autonomic nervous system. There ap- 
pears to be a definite increase in the incidence 
of this condition.® 

The segments of bowel that may be involved 
are revealed in a study by Ravdin” in 390 
cases reported: 66 per cent occurred in the 
terminal ileum, 20 per cent in the terminal 
ileum and cecum, 6 per cent in the terminal 
ileum, cecum and ascending colon, 5 per cent 
in the jejunum and 3 per cent in the mid-ileum. 

The symptoms of a typical case of enteritis 
are characterized by diarrhea, abdominal pain, 
low grade fever, progressive anemia, loss of 
weight, eventually an intra-abdominal mass 
and often fistula formation. The diarrhea is an 
outstanding feature of the disease and is usually 
preceded by spasm of abdominal pain. The 
stools are mushy, semi-formed or liquid and 
may contain mucus. 

The psychic manifestations are sometimes so 
prominent that the true organic pathologic 
condition is overlooked. This is readily appar- 
ent in a review of the literature in that the 
diagnosis is frequently established rather late 
in the disease, as shown by Crohn.*® 

The physical examination may reveal an 
abdominal mass usually in the right lower 


_ * From the Department of Surgery, Veterans Hospital, Des Moines, lowa. Sponsored by the Veterans Admin- 
istration and published with the approval of the Chief Medical Director. The statements and coaclusions published 
by the authors are the result of their own study and do not necessarily reflect the opinion or policy of the Veterans 


Administration. 


70 


American Journal of Surgery 


f 
ve 
ie 
~ 
| 
an 
a 
Ns 
i 
4 
P. 
5 
q 
5 


quadrant, presence of an external or internal 
fistula, rectal fistula or abscesses, evidence of 
low grade intestinal obstruction, anemia and 
evidence of loss of weight. 

Motor meal studies of the small bowel and 
barium enema with air contrast studies of the 
colon are valuable adjuncts in diagnosis. How- 
ever, the absence of roentgen evidence does not 
in any manner preclude the diagnosis. The 
x-ray findings may reveal clumping, segmenta- 
tion, puddling of the barium column in the 
small bowel, narrowing and irregularity in the 
mucosal luminal pattern, and hypermotility 
with marked increase in transit time. In dis- 
eased segments with advanced pathologic 
changes the “string sign’ as described by 
-Kantor!® is pathognomonic. This finding is 
characterized by a thin, irregular, linear 
shadow resembling a cotton string from the 
last visible loop of small bowel to the ileocecal 
valve. Injection of the external fistula with 
lipiodol may be valuable in revealing a com- 
munication with a diseased segment of bowel. 


RESULTS 


During the past six years sixteen patients 
were treated surgically at this hospital. This 
represents an incidence of 0.06 per cent of 
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TABLE II 
SYMPTOMS AND PHYSICAL FINDINGS 
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toms were weight loss, nausea, vomiting, 
malaise and anorexia. The physical findings 
revealed abdominal tenderness in all cases, a 
palpable abdominal mass in six (28 per cent) 
and an abdominal wall fistula in two (13 per 
cent). (Table 11.) 


TABLE | 
INCIDENCE ACCORDING TO AGE 
Age Groups No. of Patients Per cent 
21-29 6 38 
30-39 5 3! 
40-49 I 6 
50-59 4 25 
Totals 16 100 


The x-ray motor meal study of the small 


‘bowel revealed narrowing of the lumen, hyper- 


motility, clumping and segmentation with 
puddling of the barium column in 75 per cent 
of the cases. The x-rays did not reveal any 
abnormalities in three patients who had definite 
changes at the time of surgical intervention. In 
five patients roentgenographic studies were 
not conducted because these patients were 
admitted during an acute initial episode and 


Symptoms No. | Percent 


Physical Findings Per cent 


Nausea and vomiting................ 3 19 

I 6 


Abdominal tenderness...............| 16 100 
Abdominal mass................... 6 28 
Abdominal wall fistula.............. 2 13 


26,500 surgical admissions during this period 
of time. 

The average age was 35.5 years; the youngest 
patient was twenty-one and the oldest fifty- 
eight years. The greatest number were in the 
twenty-one to twenty-nine year age groups. 
(Table 1.) The average duration of symptoms 
prior to their admission to this hospital was 
twenty-seven and one-half months; the short- 
est was six hours and the longest ten years. 
The most frequent complaint was abdominal 
pain, cramps and diarrhea. The other symp- 


July, 1953 


were diagnosed preoperatively as having acute 
appendicitis. 

Ten or 63 per cent of the patients were 
operated upon prior to their admission here. 
Of this number one had a resection of the 
terminal ileum, five had an appendectomy, 
three had an anal fistulectomy and one had a re- 
section of the terminal ileum and an ileostomy. 

The sixteen patients were classified into 
three stages of the disease, based upon the gross 
pathologic changes present at the time of 
surgery. (Table 111.) 
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The surgical procedures performed in the 
acute cases, Stage 1, were appendectomy in 
four and an exploratory laparotomy in one, 
representing 31 per cent of the series. In this 
group no evidence of recurrence or other com- 
plications was noted. In the one case with 


TABLE 
CLASSIFICATION ACCORDING TO GROSS PATHOLOGIC 
CHANGES 
Stages No. of Patients Per cent 
I 5 31.25 
I 6.25 
10 62.50 
Totals 16 100 


Stage 11 only an exploratory laparotomy was 
accomplished. 

In the remaining ten patients, Stage 111, in 
five (50 per cent) an tleotransverse colostomy 
with ileal exclusion was accomplished; in three 
(30 per cent) a one-stage resection of the 
terminal ileum and ascending colon with an 
ileotransverse colostomy was performed; in one 
(10 per cent) excision of fistulous tract of the 
abdominal wall and local resection of ileum, 
followed later by resection of portion of 
jejunum and jejunotransverse colostomy, were 
accomplished; and in one (10 per cent) a 
jejunotransverse colostomy was _ performed. 
No deaths occurred in this entire series. 

Seven postoperative complications developed 
in five of the sixteen patients, an incidence of 
31 per cent. The majority occurred in the 
wound. (Table tv.) 


TABLE Iv 
POSTOPERATIVE COMPLICATIONS 
Type Number 
Fistula, abdominal, recurrent.................. I 


Hematoma, intraperitoneal.................... I 

Infarction, pulmonary* 

Peritonitis, bile* 

Thrombophlebitis, 1 
* All in same patient. 


The following incisions were employed: 1 
eight (36 per cent) a McBurney incision; in 
seven (31 per cent) a right transverse muscle- 
splitting mid-abdominal incision; in six (28 


per cent) a left oblique muscle-splitting inci- 
sion; and in one (5 per cent), left paramedian. 
Actually twenty-two surgical procedures were 


performed at different times in the sixteen 
patients. The. closure of the abdominal inci- 
sions was accomplished by using catgut in $5 
per cent, silk in 36 per cent and wire in g per 
cent of the cases. 

Sixty-two per cent of the patients were 
followed up for an average period of 20.5 
months, with the longest follow-up being 
forty-four months. Of the group followed up 
no recurrences have occurred to date. 


COMMENT 


Regional enteritis is a chronic disease which 
exists for a long period of time before a diagno- 
sis is established. In the acute phase it presents 
a problem of an acute condition of the abdomen 
and is frequently diagnosed as acute appendi- 
citis preoperatively. Controversy exists as to 
whether or not an appendectomy should be 
performed during the acute early stages of the 
disease. In this series of five cases in the acute 
phase four appendectomies were performed 
without any serious sequelae. 

This is a disease which has frequent recur- 
rences, estimated in some series to be high as 
20 to 25 per cent. It should be noted that a 
fairly large number of conditions in the acute 
phase, Stage 1, will subside without the aid of 
definitive therapy, and that many patients 
in this group will have no further trouble. To 
date there have not been any recurrences in 
our series. In one-half of the cases a short- 
circuiting operation was performed, whereas 
in one-third of the group a one-stage resection 
and ileotransverse colostomy was the opera- 
tion of choice. In both series there were no 
deaths, serious complications or recurrences 
following surgery. 

It is the opinion of the senior author that if 
the patient’s condition permits and the local 
pathologic disorder js resectable, a one-stage 
procedure should be accomplished, that is, re- 
section of the diseased bowel and an ileotrans- 
verse colostomy. We prefer an end-to-end open 
anastomosis. It appears inadvisable to leave 
advanced disease in an abdomen even though 
it has been sidetracked. In other diseases with 
an advanced pathologic condition an attempt 
is made to remove it. This diseased segment of 
bowel can be a source of further trouble and can 
cause continued bowel irritation and activity; 
a focus for absorption of toxic products and 
possible spread to other segments of uninvolved 
bowel. In this connection it is imperative that 
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if a resection is performed it be carried beyond 
the limits of disease into normal segments of 
the bowel. “Skip areas’? must be carefully 
watched for and these segments removed. It 
is possible that the recurrences which have 
been reported are actually ‘“‘skip areas” which 
have been overlooked at the time of the original 
surgery and have progressed at a !ater date to 
the more advanced stages of the disease. 

Dennis’ and Thorek?* have advocated va- 
gotomy in the treatment of selected cases of 
regional enteritis. It is the senior author’s opin- 
ion that such a procedure has some degree of 
merit. However, it appears that a more ad- 
vanced step in this direction would be more 
feasible if the basic physiology and nerve dis- 
tribution to the gastrointestinal tract is 
considered. 

There appears to be a close correlation be- 
tween peptic ulcer, ulcerative colitis, non- 
specific granuloma of the colon and regional 
enteritis. These conditions seem more likely 
to occur in patients who reveal instability of 
the autonomic nervous system. The disease 
complex is dependent upon that portion or divi- 
sion of the autonomic nervous pathways pre- 
viously involved in such a disturbance. It is 
possible that the disease process or changes 
which occur are primarily initiated by changes 
mediated through abnormal stimulation of the 
autonomic nervous system. With stimulation 
of the visceral efferent components of the 
thoracolumbar and splanchnic division of the 
sympathetic system local and diffuse vaso- 
spasm may result. These changes could result in 
the development of local necrosis and ulceration 
of the bowel. Along with this local irritation 
the parasympathetic innervation, by way of 
the vagus fibers, could bring about excessive 
gastrointestinal activity in secretions and mo- 
tor functions. A combination of these two ab- 
normal stimulations could result in tissue 
changes which are seen in the early phases of 
the various diseases mentioned heretofore. 
Once this process is initiated by such action, 
secondary infection and other changes could 
occur to propagate and continue the changes to 
a chronic stage of a non-specific type of inflam- 
matory reaction. 

Upon this concept it appears reasonable to 
assume that in the early phases of these various 
conditions an operation on the pathways of the 
autonomic nervous system concerned with the 
innervation of the organs or tissues involved 
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may bring about improvement and even arrest 
of the disease process. If performed early 
enough it may reverse the changes to restore 
the tissues or organs to normal. 

In this connection, in cases of early regional 
enteritis and non-specific ulcerative colitis it 
would be more feasible to interrupt portions of 
both the sympathetic and parasympathetic 
nerve supply to the structures involved. It is 
suggested that only a right vagotomy or vagus 
resection, a bilateral splanchnicectomy and 
associated lower dorsal and upper lumbar gan- 
glionectomy be accomplished to bring about the 
maximal benefit. In the event a complete de- 
nervation of the parasympathetics of the lower 
left half of the colon is necessary, as in the 
cases with ulcerative colitis, a left presacral 
(parasympathetics) neurectomy should also be 
performed. 

Vagotomy alone, advocated by Dennis and 
Thorek, is only a partial attack upon the nerve 
supply to these structures. It appears that di- 
viding the left vagus below the diaphragm con- 
tributes very little to the denervation of the 
upper and lower intestinal tract and only re- 
sults in further undesirable gastric disturb- 
ances. It is possible, too, to divide the right 
vagus nerve below its gastric branches and 
thereby eliminate the disturbances in gastric 
function. By means of this method, the gastro- 
plegia following vagotomy could be eliminated 
and thereby minimize several of the undesir- 
able sequelae of a vagus resection. 


SUMMARY 


Regional enteritis continues to be a disease 
of non-specificity, the etiology being unknown. 
It may involve any segment of the small bowel 
and/or the right half of the colon. The disease 
progresses through several stages, and when 
reaching the advanced stages requires surgical 
intervention. 

In the advanced stages a one-stage resection 
of the portions of bowel involved and an ileo- 
transverse colostomy appears to be the treat- 
ment of choice. In poor risk patients and/or in 
those cases in which the disease process cannot 
be resected with safety a short-circuiting opera- 
tion consisting of complete ileal exclusion with 
an ileotransverse colostomy is the procedure of 
choice. 

A theory is proposed in this article that this 
condition, as well as ulcerative colitis, non- 
specific granuloma of the colon and peptic 
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ulcer, may be initiated by an imbalance of por- 
tions of the autonomic nervous system. Upon 
this basis the favorable effects of vagotomy as 
reported by several clinicians may be explained. 
However, it is our opinion that a right vagus 
resection inferior to the origin of the gastric 
branches, a bilateral splanchnicectomy, a lower 
dorsal and upper lumbar sympathectomy and 
an excision of the left presacral parasympa- 
thetics would be a more logical procedure. 

Sixteen cases of regional ileitis are presented. 
Of this number five were in Stage 1, one in 
Stage 11 and ten in Stage 11. In the early stages 
of the disease an appendectomy was performed 
in four patients during the acute episode. In 
the advanced group an ileal exclusion with an 
ileotransverse colostomy was performed in 40 
per cent of the patients, and in 30 per cent a 
one-stage resection of the diseased small bowel 
and right colon with an end-to-end ileotrans- 
verse colostomy was accomplished. There were 
no deaths and no recurrences. 
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MESENTERICOPARIETAL HERNIA* 


REPORT OF THREE CASES 


Roscoz C. Gites, M.p., EowArp Det Beccaro, M.D., WILLIAM KLINGENSMITH, M.D. 
AND HERBERT TRACE, M.D. 


Chicago, Illinois 


NTERNAL hernias as a cause of acute or 
I chronic intestinal obstruction, or of vague 
recurrent digestive symptoms are relatively 
rare. The purpose of this article is to report 
three cases, one of which was tentatively diag- 
nosed preoperatively on the basis of the history 
and physical findings, the second by one of us 
(E. D. B.) on the basis of the findings in the 
first case and the third at the operating table. 
All three cases were confirmed by operation, 
with recovery and complete relief of symptoms 
postoperatively. 

From 1937 to 1948 there were ten cases of 
internal hernias in the Cook County Hospital; 
of these, four were classified as paraduodenal 
hernia, one on the left side, one on the right 
side and two undescribed as to location. We 
desire to present three additional cases since 
1948. 

CASE REPORTS 

Case 1. A _ seventy-two year old white 
woman was admitted to the Cook County 
Hospital (No. 44587) on August 22, 1950, 
with a history of good health up until two 
years before admission when she had noticed 
a gradual onset of constipation. Her bowel 
movements no longer occurred daily, but every 
two to four days. Along with constipation she 
had experienced gas pains and distention of the 
lower abdomen, and often heard gurgling 
sounds. Her stools were formed and never con- 
tained blood by name or symptom, nor had 
she observed any mucus. For relief she took 
either cathartic pills or mineral oil, followed by 
a soap suds enema, which usually gave relief. 

For the two months preceding admission the 
patient had had frequent attacks of belching 
and heart burn, which she described as a burn- 
ing sensation beneath the sternum and ascend- 
ing into her throat, having a sour or bitter 
taste, coming on five to fifteen minutes after 
ingestion of food and recurring at intervals two 
or three times a week. Two weeks before ad- 


mission nausea and vomiting gradually ensued. 
Vomitus varied in amount from a cupful to a 
quart of brownish colored material which tasted 
sour and occasionally bitter. The attacks came 
on two or three times a day; the patient often 
induced vomiting with her finger to get relief. 
She never noticed blood in the vomitus or ex- 
perienced any dysphagia. 

She had always had a good appetite and ate 
three meals a day. For the past ten years she 
had been edentulous but had never worn a 
denture. She denied the use of alcohol or 
tobacco. For two weeks previous to admission 
she had subsisted on potato chips and salads 
consisting principally of lettuce, tomato and 
carrots. At no time had she experienced diar- 
rhea or clay-colored, tarry or mucoid stools. 
No history of jaundice, dark-colored urine or 
upper quadrant pain was reported. Eight days 
before admission she began to experience severe 
colicky pain, which was localized in the epigas- 
trium and radiated to the chest. This was 
aggravated by food intake but was relieved by 
spontaneous or self-induced emesis, the passage 
of flatus or by cathartics or enemas. 

The family and past history were non-con- 
tributory. There had been no pregnancies or 
previous operations or hospitalizations. 

On admission the patient did not appear 
acutely ill. She was oriented, somewhat ca- 
chetic, with rather loose, flabby integument. 
Otherwise the general physical examination 
was essentially negative. The abdomen was 
scaphoid in the upper half but the lower half 
was asymmetrically distended, with a bulge 
present in the left half which seemed to shift 
with change of position of the patient to the 
right side. The area involved was dull to per- 
cussion with intervening areas of tympany. 
Bowel sounds were audible, frequent and high 
pitched. No definite masses could be palpated 
and no free fluid could be demonstrated. Pres- 
sure over the area was uncomfortable but no 
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Fic. 1. Case 1. Shows several small loops of distended 
small bowel in the lower abdomen with gas in the 
ascending colon and no areas of abnormal radiopacity. 


localized tenderness could be elicited. Vaginal 
examination was negative. Rectal examination 
revealed inspissated feces. There were no masses 
or tenderness present over either inguinal or 
femoral areas. Blood pressure was 140/80; 
rectal temperature was 99.4°F.; pulse, 80; res- 
piration, 24. 

Shortly after admission the patient regurgi- 
tated a small amount of brownish mucoid ma- 
terial which was benzidine positive. A scout 
film of the abdomen was reported as negative 
for any free air under the diaphragm, or for 
any radiologic evidence of intestinal obstruc- 
tion. Repeat film taken seven hours later was 
reported as showing several loops of distended 
small bowel in the lower abdomen, with gas in 
the ascending colon and no areas of abnormal 
radiopacity. (Fig. 1.) Traces of mineral oil ad- 
ministered orally were recovered in the stool 
after an enema. Laboratory findings were as 
follows: hemoglobin 80 gm. per cent; white 
blood cells 9,480; non-protein nitrogen 43 mg./ 
100 cc.; CO, combining power 68 volumes per 


Giles et al.—Mesentericoparietal Hernia 


cent; chlorides 83 mEq.; potassium was 3.4, 
the normal being 4.28 to 5.8 mEq./L.; total 
protein was 5.6 gm. per cent, albumin 3.6 and 
globulin 2.0; serum amylase was 8 units; Kahn 
test was negative. 

Barium enema on August 23, 1950, revealed 
no pathologic disorder of the colon. Procto- 
scopic examination presented no pathologic 
condition up to 21 cm. On August 25th the 
patient experienced a recurrence of the ab- 
dominal cramps with definite visible peristalsis 
from left to right, associated with metallic 
gurgling sounds in the lower abdomen. Despite 
the fact that the patient continued to pass 
flatus per rectum and had had several small 
brown stools, and that the oil given per mouth 
had been recovered in the stool, abdominal dis- 
tention measured by taping the abdomen began 
to increase. Her temperature rose to 100°F. 
Scout film showed a number of loops of dilated 
small bowel in the left side of the abdomen, 
with no free fluid levels. After the fluid and 
electrolytic balance had been established by 
parenteral fluid administration, and especially 
after the potassium deficiency had been cor- 
rected, a diagnosis was made of small bowel 
obstruction, probably complete, due to an in- 
ternal hernia. On August 30th under general 
anesthesia a left paramedian incision was made. 
Upon opening the abdomen a number of loops 
of dilated small bowel were encountered. Trac- 
ing these loops upward it was found that they 
led to a left mesentericoparietal hernial orifice 
into which the loops disappeared. The opening 
of the fossa was situated to the left of the 
vertebral column and on the left side of the 
duodenum, its orifice pointing to the right on 
a fold of peritoneum extending downward from 
the ligament of Treitz, the so-called left para- 
duodenal fossa. The hernia was reduced by 
blunt and sharp dissection. Neither the inferior 
mesenteric artery nor any of its branches were 
encountered in the immediate vicinity of the 
hernial orifice. Approximately 22 cm. of 
the lower jejunem and the ileum were incar- 
cerated. The involved gut was discolored but 
appeared viable. The small bowel was run down 
completely and found to be normal. No at- 
tempt was made to place sutures in the hernial 
ring. The patient made an uneventful recovery 
and left the hospital on the nineteenth post- 
operative day. 

Case u. A twelve year old Negro girl was 
admitted to the Cook County Hospital (No. 
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Fic. 2. Case 1. Chest plate showing no signs of active 
tuberculosis. 


51-4755) on January 24, 1951, with complaints 
of cramping abdominal pain of nine days’ du- 
ration. She had been well until nine days before 
admission when severe cramp-like pain sud- 
denly developed around the umbilicus and 
gradually spread throughout the abdomen. The 
next day the patient began to vomit and two 
days after the onset of the pain she had the last 
scanty bowel movement. She continued to pass 
some flatus up to the time of admission. The 
pain continued; it was intermittent and cramp- 
like in character, with the patient fairly com- 
fortable between the pains. 

The patient gave no history of a similar pre- 
vious episode and had always been in good 
health. Her mother died of pulmonary tubercu- 
losis when the patient was three years old. On 
physical examination the patient appeared le- 
thargic but not acutely ill. Temperature was 
g9.8°F. per rectum; pulse, 88; respiration, 20; 
blood pressure was 110/70; chest examination 
was negative. On pelvic examination the in- 
troitus was virginal and there was no vaginal 
discharge or tenderness. The rectum contained 
a small amount of hard stool. The abdomen was 
moderately distended, soft and slightly tender 
on deep palpation. Bowel sounds were obstruc- 
tive in character, with high pitched sounds and 
rushes. 

On admission laboratory data were as fol- 
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Fic. 3. Case 11. A scout film of the abdomen showing 


dilated loops of small bowel, with parallel ladding in 
the upper abdomen. 


lows: urinanalysis was negative; hemoglobin 
was 75 gm. per cent; red blood count was 
4,500,000 and white blood count 5,750; non- 
protein nitrogen was 24 mg./100 cc.; chlorides 
91 mEq./L., sodium 133 and potassium 5.6; 
there was no occult blood in the stool. Chest 
plate showed no signs of active tuberculosis. 
(Fig. 2.) Scout film of the abdomen revealed 
dilated loops of small bowel with parallel 
ladding in the upper abdomen. (Fig. 3.) At 
the time of admission a diagnosis of partial 
small bowel obstruction was made. The patient 
was seen by one of us (E. D. B.) and on the 
basis of the first case a diagnosis of internal 
hernia, probably of a mesentericoparietal va- 
riety, was made. The possibility of a tubercu- 
lar peritonitis was considered. Gastric suction 
was instituted and intravenous fluids adminis- 
tered. The patient was given an enema which 
was followed by the expulsion of a small amount 
of fecal material. After eighteen hours her con- 
dition remained the same; the abdomen was 
less distended; however, the bowel sounds were 
still obstructive in character; the temperature 
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Fic. 4. Case 111. Scout film of the abdomen showing a number of dilated loops of the small bowel mostly on the 
right side of the abdomen. Fic. 5. Case 111. Barium enema showing no pathologic condition in the large bowel. 


remained g9.8°r. Laparotomy was performed 
at this time. Under general anesthesia a right 
paramedian exploratory incision was made and 
the terminal ileum was collapsed; this was 
traced proximally and disappeared into a fold 
to the left of the ligament of Treitz. The in- 
cision was enlarged and several dilated loops of 
proximal ileum and jejunem were found incar- 
cerated in a left mesentericoparietal hernia. 
Loops were delivered and, although cyanotic, 
were found to be viable. The hernial sac ap- 
peared to be made up of redundant folds of 
peritoneum. These folds were separated and the 
sac was opened. No sutures were placed. No 
blood vessels were found in the immediate 
vicinity of hernial edge. The patient made an 
uneventful recovery and left the hospital on the 
twelfth postoperative day. 

Case. T.T., a forty-four year old Negro 
man, was admitted through the emergency 
service of the Cook County Hospital (No. 
650-639) on April 14, 1948, with an acute ab- 


domen. He was married and the father of seven 
children, all living and well. His chief com- 
piaint was cramp-like abdominal pains of five 
days’ duration. He had been well up to his 
present illness except that at twenty-five years 
of age he had experienced bouts of colicky ab- 
dominal pain and constipation associated with 
nausea and vomiting. Five days before ad- 
mission he ate nothing but peanuts for supper. 
About 2:00 a.M. he was awakened by a dull 
cramping pain in the upper abdomen. The fol- 
lowing morning he reported for work but was 
forced to return home because of abdominal 
cramps and vomiting a greenish watery ma- 
terial. The vomiting relieved the pain. 

On admission the abdomen was symmetri- 
cally distended. Slight tenderness was present 
in the left upper quadrant and the epigastrium. 
Peristaltic sounds were infrequent and high 
pitched. A small reducible right inguinal hernia 
was present. There were no feces in the rectum. 
Rectal temperature was 99.6°F.; pulse, 64; res- 
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piration, 20; blood pressure 140 systolic, 75 
diastolic. 

A scout film of the abdomen showed a num- 
ber of dilated loops of small bowel, mostly on 
the right side of the abdomen. (Fig. 4.) A 
barium enema was reported as negative for any 
large bowel disorder. (Fig. 5.) On April 15, 
1948, mineral oil administered the night before 
passed per rectum. The following day the pa- 
tient was brought to the operating room with 
the diagnosis of mechanical intestinal obstruc- 
tion and was operated on by one of us (H. T.). 
A right mesentericoparietal hernia was found 
containing approximately one-half of the upper 
small bowel. The diameter of the hernial neck 
was 14 inches. A number of constricting bands 
were present about the neck of the sac. About 
250 cc. of serosanguineous fluid was free in the 
peritoneal cavity. The hernia was reduced. The 
gut was found to be viable. The adhesions about 
the orifice were freed and the abdomen closed 
without any attempt at repair. The patient 
made an uneventful recovery and left the hos- 
pital on the fifteenth postoperative day. He 
was followed in the outpatient department and 
has remained well. 

Although mesentericoparietal hernias are a 
comparatively rare type of hernia, the litera- 
ture on the subject is voluminous. In early 
years many cases were diagnosed at necropsy, 
many more cases were discovered as an acci- 
dental finding in an operation for intestinal 
obstruction; but with increasing diagnostic 
measures, including roentgenologic findings, 
more cases are being diagnosed preoperatively. 

Many theories have been advanced as to the 
etiology of these hernias. Neubauer (quoted by 
Collins'?), in 1776, reported a case at necropsy. 
In 1857 Treitz reported on the anatomy of the 
various fossae appearing around the duodenum. 
In 1861 Klob (quoted by Collins!) published a 
case he had discovered at necropsy. Moynihan, 
in 1906, published a monograph on the subject 
and described the criteria essential to the diag- 
nosis of a right paraduodenal and a left para- 
duodenal hernia. He believed that the hernias 
were due to the failure of fusion between the 
root of the mesentery and the posterior ab- 
dominal wall. Waldeyer believed elevation of 
the posterior peritoneum because of the blood 
vessels was a factor. Toldt (quoted by Collins!”) 
believed that these hernias were associated 
with physiologic adhesions in the abdomen. 
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Andrews! believed that they were the result of 
a congenital anomaly in which the small in- 
testines were imprisoned dorsal to the mesen- 
tery of the rotating colon. This latter concept 
has been rather widely accepted. Callander and 
his associates’ believe that they are the result 
of an evagination of an area of the descending 
mesocolon by the jejunoileum when the de- 
scending mesocolon was mobile; that it was 
not due to a failure or a faulty rotation of the 
jejuno-ileum. On this basis he explained the 
classic case of a postarterial herniation de- 
scribed by Haymond and Dragstedt"* in which 
the duodenum and the terminal ileum ran an- 
terior to the superior mesenteric artery. Up 
until 1939, as reported by Collins,'? 200 cases 


of left paraduodenal hernia had been reported 


in the literature, sixty-two on the right. The 
mortality rate of the patients operated upon 
was 25.9 per cent due either to failure of the 
patients to present themselves for diagnosis in 
time, or to delay in establishing the diagnosis 
until gangrene or peritonitis had supervened. 

The diagnosis | is determined largely by ex- 
clusion in patients presenting themselves with 
the symptoms and signs of incomplete or re- 
current bouts of intestinal obstruction, at any 
age, in whom careful search of the hernial ori- 
fices present no localized tenderness or masses, 
and in whom gallstone impaction can be ex- 
cluded and no other common causes of small 
bowel obstruction can be demonstrated. Scout 
films of the abdomen taken at thirty-minute 
periods for six hours may show the intestine to 
be in a well defined circular mass. Exner," 
Taylor, McCarty** and Case and his associ- 
ates’ reported roentgenologically proved cases 
in the literature. Ross Golden” asserts the con- 
dition may be suggested by the presence of two 
or more loops of distended bowel in an unusual 
position, for example, either into the right or 
the upper left quadrant, while the rest of the 
intestine contains little or no gas. The greater 
part of the small intestine may be enclosed in 
the peritoneal sac, either to the right or the left 
side, or in the middle of the abdomen. Such 
cases, however, have to be differentiated from 
the so-called mesenteric pouch hernias in which 
the incarcerated loops have the appearance of 
being contained in a sac with rounded contours. 
Such loops have limited mobility and change 
little or not at all with changes of position of 
the patient. 
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SUMMARY AND CONCLUSIONS 
1. Two cases of left mesentericoparietal her- 


nia, and one of right mesentericoparietal her- 
nia, successfully operated, have been presented. 


2. The theoretic considerations of etiology 


have been discussed. 


3. A brief review of the recent literature has 


been made. 


4. Diagnostic features leading to a preopera- 


tive diagnosis have been emphasized. 
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PAINFUL SCARS 


R. J. BEHAN, M.D. 


Pittsburgh, Pennsylvania 


AINFUL scars which occur after healing 
Pz: an operative incision are exceedingly 

annoying both to the surgeon and the 
patient. The pain may be located directly in 
the scar or in adjacent tissues, or be referred 
to other and apparently unrelated areas. In 
some instances there may not be definite pain, 
only an uncomfortable, unpleasant sensation 
very disagreeable to the patient. 

The scar may be tender to the touch, even 
the pressure of the clothing is disagreeable and 
the constriction of a belt or a waist band 
almost intolerable. In some cases due to re- 
actions associated with the regeneration of 
nerve fibers in the scar, irritation of the painful 
area or even brushing of the spot with a camel’s 
hair brush is sufficient to cause pain of an 
unpleasant quality and reflex phenomena such 
as uncontrollable withdrawal, sweating and 
dilatation of the pupil occur.? In some cases 
pain in scar tissue may also have a comparable 
etiology to that which occurs in fibrositic 
lesions. 

Temperature changes which occur in the 
surface of a scar may indicate that metabolic 
disturbances are possible inciting factors and 
suggest a relationship to the sympathetic 
nervous system. 

The irritability of cutaneous scars may be 
partly due to the increased sensitiveness of the 
superficial regenerating sensory spinal nerve 
fibers which penetrating the scar have not yet 
acquired encapsulated corpuscles, but termi- 
nate in free nerve endings.®!! Naturally, when 
the free and unprotected fibers are exposed 
they react to irritation more quickly and 
easily than do the more heavily protected 
fibers. 

Leriche’ describes non-myelinated fibers 
being present at the periphery of the fibrous 
portion of a cicatrix. He attributes this finding 
to Howes. After six months there are a few 
non-myelinated fibers scattered all through the 
cicatrix, and myelinated fibers are found at the 
periphery of the cicatrix about the fifth week 
and all through the cicatrix after the seventh 
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month. These fibers are tortuous, thicker than 
the normal fibers, and in some cases almost 
nodular. 

Medullated and non-medullated fibers which 
accompany strands of collagen are immediately 
under the epithelium and run parallel to it, 
not like in normal skin where they pass up into 
the epithelial layer between the papillae. 
Many terminate in little knobs or clubs. These, 
Leriche thinks, are small neuromas, and for 
this reason they may be related to infections 
in the wound. They are similar to those which 
Leriche and Fontaine® found after division of 
the sympathetic nerves. (Fig. 1.) 

In these cases the pain may not be felt in 
the scar but in the area of distribution of the 
involved nerves. This development usually 
requires time so that the neuromas occur only 
in scars of long duration. 

When pain of an unpleasant quality is 
present, it has been observed that the nerve 
nets and terminals subserving the sensation 
of pain in the skin are isolated from their 
neighbors instead of interweaving with them 
as they do in normal skin.!*:!* The unpleasant 
quality of pain in scar tissues was very similar 
to that which is elicited from the skin of a 
normal limb in the course of compression in 
blood pressure cuff experiments. It was found 
that the individual nerve fibers, especially 
those of touch and pain, are affected at different 
degrees of compression. This corresponds with 
the sensory phenomena found in scar tissue. 

Every surgeon encounters examples of nerve 
compression when after operation a sensory 
nerve is enmeshed in scar tissue. This is 
usually a sensory fiber of a branch (usually 
terminal) of one of the spinal nerves. The pain 
is generally localized to the area of the scar 
or is slightly to the proximal side. Generally, 
pressure Over one particular spot is very pain- 
ful. If this area is resected or is injected with 
an anesthetizing solution, the pain may dis- 
appear and not return. If the treatment has 
been delayed too long, the irritative changes 
in the nerve gradually progress centralward 
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Fic. 1. Non-myelinated nerve fibers around the blood vessels at the periphery 
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of a seven months’ cicatrix. There are also mononuclear cells in close relation to 
the vessels and others between the strands of collagen (Howes). (Courtesy of: 
Lericue, R. The Surgery of Pain, p. 412. Baltimore, Md., 1939. Williams & 


Wilkins Co.) 


so that the injection must be made progres- 
sively closer to the spinal cord and finally 
even paravertebral injection of the spinal 
nerve may not be effective. In an operative 
area compression pain frequently occurs after 
herniorrhaphy, when the _ ilio-inguinal and 
ilio-hypogastric nerves, and the genitofemoral 
nerve may be involved. 

Compression of a nerve which gives rise to 
pain may be due to hemorrhage, blood extrava- 
sation, etc., which may occur under deep 
fascia. Pressure on a nerve may also occur when 
the nerve is superficial to the fascia. Parkes® 
reported a localized hemorrhage in the tissue 
due to hemophilia, which produced symptoms 
of nerve involvement. Acute inflammation of 
the tissues may also cause pressure of sufficient 
intensity to compress a nerve. In some in- 
stances a small enlargement similar to a neu- 
roma may be present at the end of the involved 
nerve. 

In this respect painful scars have a close 
resemblance to causalgia, which occurs in the 
limb in which there is injury to the sympathetic 
nerves. The pain is particularly similar in 
that it is indefinite and irregular in distribution 
and does not remain constant in one area. It is 
also of the burning type, characteristic of 


sympathetic nerve pain. The temperature 
of the scar tissue area in which pain is present 
is slightly reduced. 

It may happen that painful scars occur in 
areas in which the superficial tissues and the 
skin do not show any apparent evidence of a 
previous injury of which there is a history. In 
these cases, although the superficial tissues 
were intact, there may have been injury to the 
deeper tissues, tendons, muscles, or fascia, 
with imperfect healing. 


SYMPTOMS 


After every incision, especially in the 
abdominal wall, there is tenderness and some 
pain which usually passes away in a few days 
but at other times a few months or even years 
may elapse. In some individuals, however, the 
pain persists and becomes worse and in others 
it is first noticed at a variable interval after 
healing of the wound. The epithelium over the 
scar may be so tender that the lightest touch 
is painful. Apparently the cases in which pain 
is present do not differ in the manner of healing 
from those in which pain is not present. Painful 
scars are more common where there is a small 
amount of superficial tissue, and the epidermis 
is in close contact with the fascia and muscle. 
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However, I have noticed scars are not as painful 
in adipose tissue. However in some scars a large 
skin cicatrix of a keloid type may develop. Pain 
or soreness frequently is present in these keloids 
which may be very large and deforming. Why 
keloids develop in some individuals and not in 
others is unknown. 

The scar following an abdominal operative 
incision may be especially painful when 
weather conditions change. This pain is of 
minor importance and is usually disregarded 
by the patient, who considers it as a discomfort, 
necessary to be borne after an operation or in- 
jury. In some cases pain is very severe and is 
associated with motor symptoms, especially if 
the scar is on a limb; often muscular atrophy 
of the affected limb occurs. Pain may be of 
a burning type and usually is definitely located 
in the scar tissue. The skin adjacent to the scar 
may become hypersensitive so that in the 
neighborhood of large scars hypersensory reac- 
tions occur when contact is made with any 
object. At times the adjacent tissue pain is 
very intense but usually is only unpleasant and 
annoying, and borders on the sensation of pain. 
Pain may be referred to an area some little 
distance from the scar. It can be so severe 
that the individual resents the pressure of 
clothing upon the affected area, especially 
pressure of a belt over the scar in the lower 
abdomen due to an appendicitis operation. 

In many instances pressure by the examiner’s 
hand is very painful and the pain may be 
limited to a small area on which the pressure 
causes not only local pain, but also pain referred 
in the areas of distribution of the effected nerve 
such as in the ilio-inguinal and ilio-hypogastric 
nerve. In a case reported by Gordon and Carle- 
ton® the “‘ilio-hypogastric nerve was caught in 
the scar of a kidney operative incision and pain 
was referred over the lower right quadrant.” 
The painful condition was cured by division 
of the ilio-hypogastric nerve. Differentiation 
of the pain referred from deep intra-abdominal 
structures is that voluntary contraction of the 
abdominal muscles will relieve the referred 
pain but will increase pain of the scar tissue. 

The type of lesion that gives most concern 
is the incisional scar in which there is severe 
pain. The pain is directly in the scar and some- 
times it is lateral to, or above or below the scar, 
or at a distance from the scar. Examination 
will frequently disclose a tender thickening 
of the area closely adjacent to the scar, and in 
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this area of thickening there is a tender spot. 
Pressure upon it may produce pain radiating 
to or away from the scar. 

When a painful nodule or tumor growth in 
scar tissue becomes larger and more painful 
during menstruation, the probable relation to 
an endometriosis may be suggested. 

In some instances there may not be any 
apparent causative factor; but frequently 
an induration of the tissues adjacent to the 
incision has been noted following an operation, 
and this can conceivably cause pressure on 
the incorporated nerves. 

Pain may also be aroused by pull and drag by 
muscle tissues incorporated in the scar, so 
that movement of the affected part with shift- 
ing of the tissue layers (especially when the 
scar is in the abdominal wall) may also cause 
traction and drag upon the scar tissues with the 
production of pain. This may occur in deep 
inspiration when the tissues of the skin and 
subjacent tissues are stretched during the act 
of respiration. 

Warmth or heat does not influence the pain. 
If the pilomotor reflex is very active, it indi- 
cates a possible relation to sympathetic 
terminal nerve irritability with vasodilatation, 
edema and exudation with pressure on nerve 
terminals.’ Associated with a superficial cica- 
trix are other effects such as occur from involve- 
ment of sympathetic nerve fibers, reflex muscu- 
lar contractions, especially of unstriated 
muscle and stimulation of related sebaceous 
glands (sweat glands). The striated muscle 
may be affected and contraction of the in- 
volved muscle occurs as is noticed in the 
abdominal wall, in the area of the scar. This 
contraction is particularly prominent in the 
extremities where painful scars may result in 
spastic conditions of the limb. If the spastic 
reaction of the arteries occurs, the vasospasm 
causes pallor, insufficient tissue nourishment 
and atrophy of the skin. In the extremities the 
nails and subcutaneous tissues are atrophied. 

Scar tissue may occur in internal organs 
and may cause pain by contraction or adhesive 
formations during: (1) normal functional 
activity of an organ which contains excessive 
amounts of connective tissue; (2) normal dis- 
tention of an organ resisted by a thickened 
capsule; or (3) restriction of the mobility of 
an organ. The best example of the first con- 
dition is cirrhosis of the ovary. 

As a rule connective tissue infiltration of an 
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organ does not call for the removal of the 
diseased organ, unless the lesion interferes with 
normal functional activity as in the bowel or 
stomach. The treatment of other connective 
tissue infiltrates is nonsurgical. 


DIAGNOSIS 


In many cases of painful scar the possibility 
should be considered that the pain may not 
originate in superficial lesions but is referred 
to the skin from intra-abdominal lesions. In 
these instances the pain is less constant and 
when due to intestinal adhesions is more 
paroxysmal due to peristaltic bowel drag of the 
adhesions. Palpation and pressure on the ab- 
domen, both over the scar and at a distance 
from it, will cause pain in the adherent area. 
At times the pain is accompanied with a 
nauseous, sick feeling. 

Referred pain from diseased viscera causing 
pain referred to the abdominal wall is present 
in the dermatomic areas in which the scar, 
by chance, is located, and is incorrectly 
thought to be the cause of the pain in the 
superficial skin over the scar, or in the imme- 
diate neighborhood of the scar. This pain is 
frequently associated with sweating and a 
lowered skin temperature in the particular 
area affected. 

In the diagnosis it is also well to exclude 
the possibility that a nodule of fat, omentum 
or bowel may have pushed through an intra- 
abdominal or abdominal wall hernia resulting 
from operation. Nodular fat masses in the 
subcutaneous tissue may be a cause of pain. 

In psychoneurotic individuals attention may 
be focussed upon and localized in the scar, and 
patterns of pain and distress be created in 
the area of the scar. 


TREATMENT 


Local application of anesthetic ointment and 
solutions are unsuccessful, but pain may be 
relieved by temporarily blocking the involved 
nerve or nerves by an injection of procaine, or 
other analgesic solutions, or 95 per cent ethyl! 


alcohol into the immediate neighborhood of the 
affected nerve fibers. If this is unsuccessful, 
circumferential deep injection of a longer lasting 
anesthetic, thiodacaine or quinocaine, efocaine 
trithesia etc., in considerable quantities may 
be required. Circumferential block may be 
necessary.! 

If injection treatment is unsuccessful, the 
scar should be excised.4 Any exposed nerve 
fibers should be extracted. In resuturing very 
careful approximation should be made. An 
auto-plastic graft may be inserted if the area 
of cicatrization is large. 


REFERENCES 


1. Bancrort, F. W. Painful post operative abdominal 
scars. Arch. Surg., 21: 289-299, 1930. 

2. Feinpe., W. H., Weppe t, G. and Sincxair, D. C. 
Deep sensibility in deep somatic structures. 
J. Neurol., Neurosurg. er Psychiat., 11: 113-117, 
1948. 

3. Gorpon, R. G. and Carveton, H. H. Hysterical 
pain. Brain, 46: 221-236, 1923. 

4. Haymaker, W. and Woopna.t, B. Peripheral 
Nerve Injuries, p. 64. Philadelphia, 1945. W. B. 
Saunders Company. 

5. Hype, T. L. Painful scar and other surgical neuro- 
ses. Am. J. Surg., 68: 21-27, 1945. 

6. JAGer, H. and Traum, E. Regeneration of nerves 
in scars of human skin. Deutsche Ztschr. f. Cbir., 
196: 364-377, 1926. 

7. Lericue, R. The Surgery of Pain, p. 411. Balti- 
more, 1939. Williams & Wilkins Co. 

8. Fonraine. In: The Surgery of Pain, p. 412, by 
R. Leriche. Baltimore, 1939. Williams and 
Wilkins Co. 

g. Parkes, A. R. Traumatic ischaemia of peripheral 
nerves with some observations on Volkmann’s 
ischaemic contracture. Brit. J. Surg., 32: 403- 
414, 1945. 

10. Quain, E. P. and Eaccers, C. Painful abdominal 
scars. Mil. Surgeon, 43: 195, 1918. 

11. Tsunopa, T., Hamapa, I. and Arimoro, R. Experi- 
mentelle Studien tiber die Verinderungen der 
Nervenendigungen in Narbengewebe. Virchows 
Arch. f. path. Anat., 268: 751-757, 1928. 

12. Weppe ct, G. The pattern of cutaneous innervation 
in relation to cutaneous sensibility. J. Anat., 
75: 346-367, 1941. 

13. H. H., Weppert, G. and Harpman, 
J. A. Observations on the neurohistological basis 
of cutaneous pain. J. Anat., 74: 413-440, 1940. 


a 
nibs 
; 
: 
4 
4 
x 
« 
| 
“ 


Modern 


No. 14 


RECURRENT DISLOCATION OF THE SHOULDER * 


Tourick NICOLA, M.D. 


Montclair, New Jersey 


wee a review of the literature and from 


my own observations I am convinced that 

the pathology of recurrent dislocations of 
the shoulder is not the same in all cases. There- 
fore, if the surgeon is to approach this subject 
realistically, he should choose an operation de- 
pending upon the pathologic condition which he 
finds at the time of operation. 

I observed the following pathologic changes 
in twenty-five consecutive cases of recurrent 
dislocation of the shoulder: 

In sixteen cases the capsule and labrum were 
detached in varying degrees from the anterior 
margin of the glenoid cavity (Bankart). In all 
of these cases the capsular cavity was enlarged 
because the anterior capsule had been ruptured 
(Gerster, Hybbinette). In eleven of these six- 
teen cases a defect was found in the head of the 
humerus at the posterolateral portion. The size 
of the defect depended on the length and fre- 
quency of recurrences, e.g., the older the case, 
the larger the defect. This defect may be seen 
preoperatively by an x-ray of the shoulder joint 
when it is in extreme internal rotation. 

In nine cases the capsular cavity was en- 
larged due to the rupture of the anterior cap- 
sule. The labrum was not detached from the 
anterior margin of the glenoid. 

In two cases the anterior rim of the glenoid 
cavity was depressed. The posterolateral defect 
was found in both of these cases. There was 
also partial detachment of the capsule and 
labrum from the anterior margin of the glenoid 
cavity, as well as an enlarged capsular cavity. 

SUMMARY OF PATHOLOGIC FINDINGS 
Detachment of the labrum and capsule 
Enlarged capsular cavity 


Defect in the posterolateral aspect of the head of the 
humerus 


Depression of the anterior rim of the glenoid 


From these pathologic findings it is seen that 
you cannot depend on only one operative pro- 
cedure to obtain the best results. Therefore you 
must determine the pathologic condition which 
is present and try to correct it. 


TECHNIC 


The following is our approach to the oper- 
ative treatment of recurrent dislocation of the 
shoulder: 

The first part of the operation consists of 
exposing the pathologic disorder present. 

1. An incision should be made over the 
anterior aspect of the shoulder beginning just 
medial to the coracoid process and extending 
downward for about 5 inches following the 
curve of the deltoid muscle. (Fig. 1.) 

2. Locate the interval between the deltoid 
and pectoralis major muscles and retract the 
deltoid muscle laterally. (Fig. 2.) 

3. Divide the tendons (conjoined) of the 
short head of the biceps and the coracobra- 
chialis 144 inch from the coracoid process. 
(Fig. 3.) This allows for easier resuturing of 
the tendons. Place a stay suture through the 
tendon and reflect it downward. In this step 
do not overstretch the musculocutaneous nerve 
which pierces the coracobrachialis muscle and 
then passes obliquely between the biceps bra- 
chii and the brachialis to the lateral side of the 
arm. 
4. Rotate the arm outward to identify the 
lower border of the subscapularis tendon. Along 
the lower border of the tendon of this muscle 
you will see a small plexus of veins which 
accompanies the anterior humeral circumflex 
artery. Ligate these veins carefully. (Fig. 3.) 

5. Pass a long curved clamp from below up- 


*From the Department of Orthopaedic Surgery, Mountainside Hospital, Montclair, and the Hospital and 
Home for Cripped Children, Newark, N. J. 
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ward between the capsule and the tendon of 
the subscapularis. Secure the medial portion of 
the tendon with two strong silk sutures, one 
at the upper and one at the lower border of the 
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incision mid-way between the lateral cut end 
of the subscapularis tendon and the anterior 
margin of the glenoid cavity which can be felt 
through the capsule. (Fig. 4.) 


tendon. 8. Explore the join® cavity; suction will help 


Fic. 1. (1) Line of incision; (2) tip of coracoid process; (3) clavicle; (4) humerus. 


Fic. 2. (1) Deltoid retracted laterally; (2) point of division of conjoined tendon; 
(3) subscapularis tendon; (4) pectoralis major; (5) neurovascular bundle; (6) 
point of entrance of the musculocutaneous nerve into the coracobrachialis mus- 
cle; (7) pectoralis minor tendon; (8) plexus of veins at lower border of sub- 
scapularis muscle; (9) long head of biceps; (10) anterior capsule; (11) tip of 
coracoid process, 


Fic. 3. (1) Deltoid retracted laterally; (2) conjoined tendon cut; (3) subscapularis 
muscle; (4) pectoralis major; (5) neurovascular bundle; (6) pectoralis minor ten- 


don; (7) long head of biceps; (8) plexus of veins, ligated and cut; (9) tip of cora- 
coid process. 


Fic. 4. (1) Head of humerus; (2) glenoid cavity; (3) labrum; (4) anterior capsule; 
(5) subscapularis cut; (6) conjoined tendon cut; (7) tip of coracoid process. 


6. Divide the tendon of the subscapularis 
just lateral to the clamp and the stay sutures. 
Retract the muscle medially and expose the 
underlying capsule. 


7. Open the capsule by making a transverse 


to keep the wound clean. You will see the de- 
fect in the head of the humerus, if there is one, 
by abduction and external rotation. Medial re- 
traction of the capsule will expose the rim of 
the glenoid and its disorder. Overlap the an- 
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terior capsule to demonstrate the enlarged 
capsular cavity. 

At this stage of the procedure the operator, 
having determined the pathologic condition, 
will take steps to correct it. 


2. Pull the capsule laterally over the head of 
the humerus. Retract the subscapularis medi- 
ally. Feel for the edge of the glenoid and then, 
with two small staples or Delatata T-shaped 
nails, attach the capsule to the neck of the 


Fic. 5A. (1) Labrum separated from glenoid cavity; (2) glenoid cavity; (3) head of 
humerus; (4) anterior capsule; (5) subscapularis cut; (6) long head of biceps. 


Fic. 5B. Horizontal section through shoulder. (1) Head of humerus; (2) scapula; (3) 
infraspinatus muscle; (4) subscapularis muscle; (5) anterior capsule and subscapu- 


laris cut. 


Fic. 6A. (1) Staples through anterior capsule and edge of glenoid cavity; (2 and 3) 
anterior capsule; (4) anterior capsule overlapped; (5) subscapularis cut; (6) long 


head of biceps. 


Fic. 6B. Horizontal section through shoulder. (1) Position of staple through anterior 
capsule and rim of glenoid cavity; (2) anterior capsule overlapped. 


If the capsule and the labrum have been de- 
tached from the rim of the glenoid and the capsular 
cavity is enlarged (Fig. 5A and B) reattach the 
capsule to the rim (Bankart) and make the 
capsular cavity smaller by overlapping the an- 
terior capsule. 

1. Scarify the anterior rim and neck of the 
scapula with a sharp osteotome. 
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scapula just below the rim of the glenoid. (Fig. 
6A and B.) 

The use of staples or Delatata T-shaped nails 
simplifies the operation. We find that the use 
of sutures to attach the capsule to the edge of 
the glenoid is a very difficult procedure in spite 
of what some authors claim. 

3. Pass the long head of the biceps and 
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16 inch of the coracohumeral ligament through 
the head of the humerus. The hole should come 
out at least 14 inch from the rim of the articu- 
lar surface of the head of the humerus. We 
suture these to the distal end of the long head 
of the biceps tendon because we believe that 


B), the anterior capsule should be overlapped 
(Gerster, Putti-Platt). 

1. Draw out the medial portion of the cap- 
sule and overlap the tendon of the subscapularis 
giving a ‘“‘double-breasted coat” effect. (Fig. 
10A and B.) 


Fic. 7. Coronal section through shoulder. (1) Long head of biceps; (2) point of division 
of long head of biceps; (3) supraspinatus; (4) coracohumeral ligament; (5) head of 


humerus; (6) scapula. 


Fic. 8. Coronal section through shoulder. (1) Long head of biceps and coracohumeral 
ligament passed through head of humerus; (2) plug of bone which was removed from head 
of humerus placed at distal end of the tunnel to fix long head of biceps. 


this step minimizes the chances of recurrence. 
(Figs. 7 and 8.) 

4. Resuture the subscapularis tendon and re- 
attach the short head of the biceps and cora- 
cobrachialis muscles. 

5. Bring the deltoid and pectoralis major 
muscles together with a few interrupted chromic 
No. 00 sutures. 

6. Suture the subcutaneous fascia and skin 
with continuous subcuticular fine braided stain- 
less steel sutures. Do not remove these because 
they will prevent marked spreading of the scar. 

7. Apply a Velpeau bandage and keep it on 
for two weeks. Then support the extremity in a 
sling for four weeks more. During this latter 
period the patient may use his hand and elbow. 
Elevation of the hand above the head should 
not be permitted for at least eight weeks from 
the time of operation. 

If only the capsular cavity is enlarged, due to 
a rupture of the anterior capsule (Fig. 9A and 


2. Pass the long head of the biceps and 
16 inch of the coracohumeral ligament through 
the head of the humerus and suture them to 
the distal cut end of the long head of the biceps. 
(Figs. 7 and 8.) 

3. Suture the medial portion of the sub- 
scapularis muscle to the scarified rotator cuff 
which overlies the greater tuberosity. This step 
may be facilitated by the use of small staples or 
short Delatata T-shaped nails. 

During steps 1, 2 and 3 keep the arm in a 
neutral position. This will avoid a prolonged 
period of convalescence. 

4. Reattach the conjoined tendon in place 
and bring the deltoid and pectoralis major 
muscles together with chromic No. 00 sutures. 

5. Suture the subcutaneous fasica and skin 
with a fine continuous braided stainless wire. 
Do not remove this. It will prevent wide 
spreading of the scar. 

6. Bandage the arm to the trunk with a 
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Velpeau bandage. Keep it on for three weeks 
and then allow the patient to exercise the 
extremity. 

If you find the glenoid rim depressed or a large 
depression in the posterolateral aspect of the bead 
of the humerus ((Figures 11A and B), make a 
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and impact it firmly. The graft should not stick 
up more than 44 inch. If the graft does not feel 
firm, secure it with one Delatata T-shaped nail 
passed from outside through the capsule, then 
through the graft into the neck of the scapula. 
(Fig. 12A and B.) 


Fic. 9A. (1) Head of humerus; (2) glenoid with attached labrum; (3) anterior capsule; (4) 


subscapularis cut. 


Fic. 9B. Horizontal section through shoulder. (1) Head of humerus; (2) scapula; (3) 
anterior capsule and labrum attached to glenoid; (4) subscapularis muscle; (5) infra- 


spinatus muscle. 


Fic. 10A. (1) Anterior capsule; (2) line of suture of anterior capsule to the cut subscapu- 


laris muscle; (3) subscapularis muscle. 


Fic. 10B. Horizontal section through shoulder. (1) Head of humerus; (2) scapula; (3) 


subscapularis muscle. 


pocket at the anterior margin of the articular 
surface of the glenoid with a sharp 1 inch 
osteotome. 

1. Remove a bone graft 114 inches long and 
about 34 inch wide at the base tapered to 
14 inch from the inner concave surface of the 
ilium. 

2. Push the bone graft down into the pocket 
July, 1953 


3. Pass the long head of the biceps and 
14 inch of the coracohumeral ligament through 
the head of the humerus. 

4. Resuture the capsule, subscapularis and 
conjoined tendons. Bring the deltoid and pec- 
toralis major muscles together with chromic 
No. 00 sutures. 

5. Close the subcutaneous fascia and skin 
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Fic. 11A. (1) Head of humerus; (2) anterior rim of glenoid worn down; (3) labrum and 
capsule separated from rim of glenoid; (4) subscapularis muscle. 


Sen 


Fic. 11B. Horizontal section through shoulder. (1) Head of humerus; (2) anterior rim 
of glenoid worn down; (3) notch in posterolateral aspect of head of humerus. 


Fic. 12A. (1) Head of humerus; (2) glenoid; (3) bone graft from inner side of pelvis in 
place; (4) anterior capsule and labrum separated; (5) subscapularis muscle. 


Fic. 12B. Horizontal diagram through shoulder. (1) Head of humerus; (2) bone graft in 
place at anterior rim of glenoid; (3) scapula; (4) notch in posterolateral aspect of head 
of humerus; (4) infraspinatus muscle; (6) subscapularis muscle; (7) anterior capsule. 


with one continuous subcuticular suture. This 
will help to prevent marked spreading of the 
scar. 

6. Immobilize the arm for six weeks with a 
Velpeau bandage changed every few weeks. 
Then prescribe gradual exercise. 


CONCLUSION 


The pathology of recurrent dislocation of the 
shoulder is not the same in all cases. Therefore 
the operative treatment of recurrent dislocation 
of the shoulder should depend upon the patho- 
logic disorder present. 
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EveEN when no lesion can yet be seen in the cervix uteri by the naked 
eye, preinvasive squamous carcinoma can be detected by cervical cytology 
taken routinely by scraping the surface of the cervix. Such a localized lesion 
can be completely excised by deep conization of the cervix. Often the 
pathologist can be sure, by examination of this conized specimen, that the 
localized lesion was actually removed in toto. If it was, after healing fol- 


low-up cervical scrapings and other cytologic tests will persistently prove 
negative. (Richard A. Leonardo, M.D.) 
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WET SUSPENSION STAINING METHOD FOR RAPID 
EXAMINATION OF EXFOLIATED CELLS AND 
PARASITES FROM VAGINA AND INTESTINE 


LEONARD R. THOMPSON, M.D. 


San Pedro, California 


cated and expensive for routine use in 

vaginal examinations made in the office. 
Described herein is an exceedingly simple and 
rapid wet suspension staining technic for 
exfoliated cells and for material obtained by 
scraping or curetting. 

The procedure is useful in diagnosing infec- 
tions due to trichomonas and monilia, estrogen 
level and cancer. The method has advantages 
over smear technics, namely, superior cell 
dispersion and lack of cell distortion. It 
is also useful in detecting parasites in stool 
examinations. 


= Papanicolaou stain is too compli- 


* * * * 


The Papanicolaou stain is not being done 
routinely because the method requires too 
much time and expense. This was emphasized 
in the discussion of a paper on the vaginal 
smear presented by Rosenthal! at the meeting 
of the California Medical Association. In two 
hospitals where the Papanicolaou stain is 
available the writer has heard of cancer of the 
cervix being cut through during hysterectomy 
for fibroids, no Papanicolaou stain having been 
done. 

It would be a physical impossibility for 
trained cytologists to examine Papanicolaou 
stains for all women who have vaginal exami- 
nations. Therefore, it is highly important to 
make available a technic for examination of 
exfoliated cells which is so easy that it can be 
made routine in any general practitioner’s 
office. 

I have used the simple, rapid technic 
described herein and my records show that 
more than 400 patients were examined before 
cancer was detected. This indicates that routine 
Papanicolaou staining is a waste of time and 


Q2 


money if a simple substitute or screening 
method is available. 

The procedures described offer rewards which 
invite the examiner to make routine cytologic 
examinations. 

TECHNIC 


Crystal violet or gentian violet, as used in 
the Gram stain and found on any bacteriolo- 
gist’s shelf, is used in 4% per cent strength. 
Equipment: normal saline in a dropper bottle, 
slides, toothpicks, long cover glasses, a good 
microscope and Hurd’s tonsil dissector or 
tongue blade. 

The cell suspension is obtained in the follow- 
ing way: A drop of normal saline is placed on 
the center of a slide. The vaginal speculum is 
introduced dry or lubricated with normal 
saline. The loose cellular material posterior to 
the cervix is picked up on Hurd’s tonsil dis- 
sector or a tongue blade and is mixed with 
the saline on the slide. If desired the material 
which collects on the posterior blade of the 
speculum may be used. 

If the surface of the cervix shows an area 
suggestive of cancer, it is lightly scraped to get 
material. Three such slides are obtained. The 
first is covered with a cover glass and examined 
unstained for trichomonas in the manner 
usually advised. 

On the second slide a small drop of gentian 
violet is thoroughly mixed with the cell suspen- 
sion by means of a toothpick and then covered 
by a long cover glass. If the drops are not too 
large, the weight of the cover glass will thin 
the mixture so that the stain will not be notice- 
able except in the cells to be studied. This slide 
is then ready for immediate examination. 

If the patient is bleeding, the bloody dis- 
charge is mixed in a centrifuge tube with 10 
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Fic. 1. Parasites, gentian violet stain. A, trichomonas; B, monilia; C, Endamoeba histolytica; D, 


Giardia lamblia. 


per cent acetic acid solution. After lysis is 
complete, the mixture is centrifuged and the 
sediment is transferred by a medicine dropper 
to a slide and stained with gentian violet as 
described previously. 

With the cell suspension on the third slide a 
drop of Lugol’s solution is thoroughly mixed. 
The slide is then observed for glycogen without 
the microscope. If pus or red cells are present, a 
cover glass is used and the slide is examined 
under the low power of the microscope. 


RESULTS 


Trichomonas. This was found in over 10 per 
cent of the slides. If the patient has not recently 
douched or been exposed to a chemical such as 
is found in a lubricant or suppository, the 
trichomonads are motile and therefore easily 
detected. Under a dark field microscope they 
are spectacular. If they are immotile due to 
lubricating jelly, they may be identified by 
their shape which may be round or like a lemon 
or pear; by their size, which is a little larger 
than a pus cell; and by the finely granular 
appearance of the cytoplasm. When stained 
they may show a small nucleus. (Fig. 1A.) In 
a deeply stained slide flagella may be visible. 
Usually they remain unstained. 

Monilia. This occurs in masses of curd-like 
material sticking to the vaginal wall and is 
accompanied by a profuse discharge. The curdy 
material is placed on a slide and macerated 
with a toothpick. After addition of gentian 
violet the filaments are found projecting from 
masses of stained epithelial and pus cells. (Fig. 
1B.) 

Estrogen Level. To diagnose estrogen level 
one notes the amount of material on the spatula 
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that picked up the vaginal collection. In the 
atrophic old vagina the material is scant and 
the mucosa may bleed easily. 

To identify a low estrogen level the examiner 
should look for immature cells, which are classi- 
fied in Papanicolaou and Traut’s book.’ They 
are visible in the unstained suspension but are 
easier to see in the gentian violet preparation. 
They may be large oval cells with medium-sized 
nuclei (Figs. 2B, 3A, 3B and 3D) or they may 
be small and oval, or round, with larger nuclei. 
Occasionally the cytoplasm has points or tails. 

The cytoplasm of small basal cells stains 
more deeply than that of superficial cells. 
(Fig. 3D.) Basal cells may appear in clumps 
(Fig. 3B), sheets or chains (Fig. 2B). Nuclei are 
spaced with regularity in the clumps because 
of relatively standardized cytoplasm volume. 
They are also uniform in size and shape. The 
navicular and outer basal type cells take the 
stain less intensely, thereby indicating the re- 
tention of moisture and vitality. 

Mature cells are large, flattened and irregu- 
larly polygonal, with small pyknotic nuclei. 
(Fig. 2A.) Pus cells are numerous in menopause 
suspensions. (Fig. 2C.) If the patient is given 
estrogens, re-examination in ten days may show 
disappearance of pus cells and basal cells. 

Radium may produce bizarre changes which 
respond more slowly to estrogens. The cells 
may mimic cancer. (Fig. 4.) 

Glycogen. A drop of Lugol’s solution is 
added to a drop of the saline suspension 
on the third slide and observed without the 
microscope. 

When the patient has been treated with 
estrogen, the suspension is rich in glycogen 
and the slide turns black with clumps of 
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Fic. 2. Non-malignant cells, gentian violet stain. A, superficial type, mature cells; B, basal cells in 
chains; C, low power view of menopause suspension, mixed types of cells. 


Fic. 3. Non-malignant cells, gentian violet stain. A and B, basal cells; C, histiocytes; D, basal 


cells, pus cells and near mature cell. 


5 Fic. 4. Non-malignant cells, gentian violet stain. Bizarre cells produced by menopause and 
radiation. 


stained cells. The slide from an estrogen-poor 
patient shows very little color change. That 
from the average normal patient shows a 
3 moderate amount of brownish stained particles. 
(Fig. 5.) 

The preparation is then examined under the 
microscope, as red cells and pus cells may take 
enough of the iodine stain to be confusing. 

“s This technic is similar in results to that de- 

: scribed by Mack.* Glycogen is graded as follows 


by the writer: 1+ = very little, almost none; 
2+ = moderate amount; 3+ = normal; 4+ 
= large amount, seen in estrogen-treated per- 
sons and occasionally in a young normal 
woman. 

Pus cells may suggest menopause, cancer, 
inflammation, trichomonas, monilia or erosion. 
When stained with gentian violet they show 
deeply colored nuclei which are rounded into 
little balls in a clear cytoplasm. (Fig. 6B.) 
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Fic. 5. Cells stained with Lugol’s solution. A, normal amount of glycogen; B, moderate amount of 


glycogen. 


Fic. 6. Non-malignant cells, gentian violet stain. A, scrapings from endometrium; B, polymorpho- 
nuclear cell; C, columnar cells; D, cell from placental tissue with red cell shadows. 


They are predominantly polymorphonuclear. 
Histiocytes are distinctively stained. (Fig. 3C.) 


Red Cells. The causes of vaginal bleeding 
will not be enumerated here, but it is important 
to know that the majority of cancers are 
accompanied by macroscopic or microscopic 
bleeding.? 

Endometrial Cells. Endometrial cells are 
occasionally found. The nuclei may be of differ- 
ent sizes, in this respect resembling cancer of 
the endometrium. Curettings may be stained 
by this method but require a trained observer 
to read them correctly. (Fig. 6A.) Columnar 
cells viewed end on may be hard to identify. 
(Fig. 6C.) 

Langhans’ Cells. If a patient passes what 
appears to be a blood clot, a portion of it may 
be macerated and stained. A spindle-shaped or 
elongated cell with a large oval nucleus, which 
has a distinctive appearance with the gentian 
violet stain, suggests the presence of placental 
tissue. (Fig. 6D.) 

The suspension is of no aid in early diagnosis 
of pregnancy except in a patient who misses a 
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period while in her forties. Immature cells 
may then indicate menopause and are strong 
evidence against the diagnosis of pregnancy. 

Cancer Cells.* Cancer cells when stained by 
this method are recognized. by the criteria 
described by Papanicolaou and Traut? and by 
the Vincent Memorial Laboratory Staff.‘ If a 
clump of tissue is found, it should be teased 
apart by two needles and stained. In cancer 
clumps the cytoplasm is ill defined. Because of 
lack of standardization of cytoplasm the nuclei 
are unevenly spaced. They are of various sizes 
and shapes, are apt to be irregularly stained 
and lack polarity. (Figs. 7 and 8.) 

The majority of slides will be unquestionably 
benign. The beginner will find that about half 
of the slides will show only normal superficial 
type cells. Pus cells will be easily recognized. 
Immature normal cells will be common and he 
can soon recognize them, although when they 
are in clumps he may suspect cancer. When he 


*I am indebted to Dr. Grant Beckstrand, of Long 
Beach, Calif., for furnishing cancer material which aided 
in the development of this technic. 
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Fic. 7. Malignant cells, tadpole type, gentian violet stain. 


Fic. 8. Malignant cells, gentian violet stain. 


sees cancer cells, he will realize the need for 
consultation. As his experience increases, his 
need for consultation with the expert will 
decrease. 

Any slide which shows pus or red cells should 
be examined with special care. The examina- 
tion is started at one end of the cover glass 
and carried to the other. A preliminary survey 
is made with the low power; careful examina- 
tion with the high dry power follows. At least 
twenty minutes should be devoted to suspen- 
sions which arouse suspicion of cancer. Repeat 
examinations should be made on different days. 
Infrequently an unexpected dividend is re- 
ceived by finding an ameba or noting sickle 
cells. Finding sperm cells may be of interest. 

Disadvantages as Compared to the Papani- 
colaou Method. (1) The Papanicolaou counter- 
stain is used to aid in distinguishing between 
different types of malignant and non-malignant 
cells. Its absence in this stain will be missed by 
those trained in the Papanicolaou technic. (2) 
Color change with estrogen deficiency is not 
seen; cyclic changes are not diagnosed. (3) 
Permanent slides are not made, but for a per- 
manent record photomicrographs or sketches 
may be used. 


To preserve for later study, a slide with a 
stained suspension can be put in a petri dish 
on top of a piece of wet blotter, and placed in a 
refrigerator where it will keep satisfactorily for 

at least twenty-four hours. The suspension in 
the centrifuge tube may be refrigerated. 

Advantages as Compared to the Papanicolaou 
Method. (1) The method is immediately avail- 
able to anyone who owns a good microscope. 
(2) Staining takes only a few seconds. (3) 
Clumps can be studied by focusing on indi- 
vidual cells in the clump. (4) Cell dispersion 
in the slide is superior because of mixing with 
a toothpick and the pressure of the cover glass. 
Thus a vast number of cells can be scanned in a 
short time. (5) Cells are not distorted by 
smearing. (6) Three dimensionality is main- 
tained. (7) There is a minimum of change due 
to chemicals, as indicated by the fact that the 
trichomonas retains its motility when stained 
with 14 per cent gentian violet without the 
addition of 10 per cent acetic acid. Hence we 
can be sure the cell bodies and nuclei are not 
distorted by the drying effect of alcohol and 
ether, or by distilled water and xylol as used 
in the Papanicolaou technic. Therefore, cellular 
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diagnosis is not confused by deformative 
changes produced by chemicals and drying. 


USE OF THE METHOD IN OTHER FIELDS 


Gentian violet with acetic acid staining is 
quite useful in stool examinations. The amor- 
phous debris is deeply colored, affording a 
contrast to the delicate delineation of the 
parasite. Endamoeba histolytica shows light 
staining of the nucleus with a well marked 
karyosome. (Fig. 1C.) Giardia lamblia tropho- 
zoites are easily recognized. (Fig. 1D.) Giardia 
cysts absorb very little gentian violet but take 
on a shiny appearance which makes them 
stand out in contrast to the surrounding debris. 

Ascitic fluid has been stained in the same 
manner. I have not used the method enough in 
sputum examination and in other fields to make 
a report but believe it should be useful. 


COMMENTS 


This technic is proposed for use by the non- 
expert to help select the patient who should 
be given special diagnostic attention by means 
of the curet, biopsy and consultation with those 
who are trained in the Papanicolaou technic. 
Any slide which shows clumps of cells with a 
heavy concentration of nuclei, or cells which 
cannot be definitely identified as benign, should 
be studied by the trained cytologist. Blood or 
pus cells must be explained as they are com- 
monly associated with cancer. 

The method is important as a preoperative 
procedure. If the vaginal suspension is clean, 
with normal superficial type cells and without 
pus, surgery involving the vagina should have 
less postoperative morbidity. This is particu- 
larly important when complete hysterectomy 
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is to be performed. Therefore the patient whose 
vaginal cytologic study is abnormal should 
have careful estrogenic preparation as well as 
careful antiseptic preparation of the vagina 
at the time of operation. 

If vaginal suspensions are examined preoper- 
atively, there will be fewer times when the 
surgeon is disagreeably surprised to find that 
the hysterectomy for fibroids has cut through 
a cancerous cervix. 

The vaginal cell suspension, as described 
herein, makes routine examinations rapid, easy 
and valuable. If he does these examinations 
frequently, the general practitioner or gyne- 
cologist should become experienced in cytology. 

In the writer’s opinion this method of cyto- 
logic examination should be taught to all 
medical students so that such examinations 
eventually will be routine in office practice. 

The compensations provided in determining 
the presence of trichomonas and in estimating 
estrogen level will make the examination of the 
vaginal cell suspension essential for any prac- 
titioner who prides himself on giving good 
service. The ability to diagnose cancer will 
come with time, experience and the stimulus to 
study which the method will supply. 
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FOLLICULAR LYMPHOBLASTOMA OF THE ILEUM 


G. F. Wotteast, M.p., F. Ropert Mizer, M.D. AND JOHN W. Haskin, m.D. 


Denver, Colorado 


the group of malignant lymphomas of 
which it is the least malignant. It is a 


(St follicular lymphoma belongs to 


Fic. 1. Section of tumor demonstrating numerous 
enlarged lymph follicles. 


systemic disease although there may be marked 
local manifestations. Histologically, there is a 
marked increase in the number and size of the 
lymph follicles, some of which occupy several 
low-power fields. (Fig. 1.) Reticulum cells are 
found in the center of the follicle, lymphoblasts 
beyond these and lymphocytes at the periph- 
ery. The interfollicular tissue is compressed. 
Other names applied to this disease are: giant 
lymph follicle hyperplasia, malignant lymph 
follicle hyperplasia, follicular lymphoblastoma, 
giant follicular lymph adenopathy, follicular 
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lymphadenoma, follicular lymphoma and Brill- 
Symmer’s disease. 

When involvement is limited to the small 
intestine, the symptoms are those of any small 
bowel tumor. There may be nausea, vomiting 
and cramping pain due to obstruction which 
may result from encroachment on the intestinal 
lumen or from intussusception. Pain may be 
dull in character and a movable mass may be 
the only finding. Hemorrhage can occur from 
ulceration of the mucosa. X-rays may reveal 
retention of barium in the small bowel. Small 
bowel studies may reveal a disturbance of the 
mucosal pattern but this is difficult to demon- 
strate. (Fig. 2.) 

Brill, Baehr and Rosenthal! in 1925 first 
described this type of lymph follicle hyperplasia 
of the lymph nodes and spleen, collecting three 
cases from the literature and two of their own. 
Symmers? in 1927 describes a newly recognized 
disease, “follicular lymph adenopathy with 
splenomegaly.” Karsner* reported a case in 
1929. Baehr* in 1932 described the clinical and 
pathologic features of this disease distinguish- 
ing it from lymphosarcoma. In 1933 Rosenthal, 
Harris and Kean® discussed the excellent re- 
sponse to irradiation therapy. Involvement of 
the small bowel is rare as only two cases have 
been reported. Both involved the jejunum. 

1. Cabot Case No. 25242°: The first admis- 
sion of this patient was in 1939. Recurrent at- 
tacks had taken place one to three hours; there 
was dull abdominal pain during a period of 
eight months. Three weeks before admission 
pain became constant. Examination suggested 
a mass in the left abdomen. X-rays revealed 
an area of increased density in the region of 
the mass. The patient was discharged with a 
diagnosis of psychoneurosis. The second admis- 
sion was seven years later. Gastrointestinal 
x-rays suggested a small bowel tumor and 
exploration confirmed the diagnosis. Pathologic 
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Fic. 2. Resected portion of intestine with tumor in- 
jected with barium to demonstrate the slight altera- 
tion of the mucosal pattern at the site of the tumor. 


report: giant follicular lymphoma of the 
jejunum. 

2. Cabot Case No. 26041’: The patient, aged 
fifty-five, was admitted in January 1¢40. There 
had been intermittent digestive disturbance, 
for three to four years, with pain in the right 
upper abdomen relieved by vomiting and dull 
aching pain in the mid-abdomen. Examination 
revealed a large movable mass in the left mid- 
abdomen. Gallbladder x-rays revealed gall- 
stones and intestinal x-rays demonstrated a 
dilated loop and barium retention in the small 
bowel. A preoperative diagnosis of lymphoma 
was made and confirmed at operation. Patho- 
logic report: giant follicular lymphoma of the 
jejunum. 

CASE REPORT 


Mrs. G. P., age thirty-nine, was admitted on 
August 5, 1950. Symptoms included recurrent 
cramping abdominal pain and nausea and occa- 
sional vomiting over a period of five months. 
The most recent attack occurred one week 
prior to admission. The patient experienced no 
symptoms between attacks. Physical examina- 
tion revealed that this patient had not lost 
weight. The only abnormal physical finding 
was a palpable mass on vaginal examination, 
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Fic. 3. ‘Peter of ileum and mesenteric lymph 
adenopathy. 


above and to the left of the uterus. Gallbladder 
and gastrointestinal x-rays were reported as 
normal. There was no retention of barium in 
the small bowel and routine blood and urine 
examination were normal. A diagnosis of pos- 
sible intestinal obstruction was made and oper- 
ation was performed on August 6, 1950. 

At operation a tumor of the ileum (Fig. 2) 
was found about 36 inches proximal to the 
ileocecal valve. In the mesentery immediately 
adjacent to the involved bowel were numerous 
enlarged lymph nodes. A biopsy and frozen 
section did not afford a diagnosis. In view of 
the probable malignancy of this lesion, a wide 
resection of the involved small bowel (18 inches) 
and of a V-shaped segment of the mesentery 
was done. The continuity of the bowel was 
re-established by end-to-end anastomosis. She 
recovered promptly, leaving the hospital ten 
days later. 

Pathologically, the mass was red and shaggy, 
5 cm. in diameter. The mucous membrane at 
the site of the lesion was granular and dark red 
in color. There was some encroachment on the 
lumen by the tumor. Eight to ten lymph nodes 
ranging from 1 to 4 cm. in diameter were situ- 
ated in the adjacent mesentery. (Fig. 3.) 

Microscopically, the sections presented a 
neoplastic structure composed of lymphoid 
cells arranged in groups of follicles which 
formed large nodes in a fibrous and fatty 
stroma. These nodes had a fibrous capsule and 
a peripheral sinus, both of which were often 
invaded by the lymphoid cells. One section 
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Fic. 4. Sections showing neoplastic structure composed of large nodes in a fibrous and fatty stroma. 


showed a similar scattering of these cells in the 
mucosal stroma, submucosa and muscle layers 
of the small bowel wall. Coarse subserosal 
papillae of lymphoid tissue were also present. 
The follicles varied widely in size, some attain- 
ing a diameter in excess of a low-power field. 
The germinal centers were very large and 
showed marked endothelial hyperplasia. (Fig. 
4.) Diagnosis: giant follicular lymphoma of 
ileum and mesenteric nodes. The lumen of the 
specimen was distended with barium and 
x-rays were made. (Fig. 2.) A minimal disturb- 
ance of the mucosal pattern at the tumor site 
was discernible. This patient did fairly well 
until April, 1952, a period of one year eight 
months following surgery. Gradually a firm 
fixed mass could be outlined in the right mid- 
abdomen. X-ray therapy was initiated and 
nitrogen mustard was administered intra- 
venously. There was rapid disappearance of 
the tumor. Laboratory data revealed: marked 
anemia, hemoglobin 45 per cent and leuko- 
penia; white blood count 1,600. Anorexia, 
nausea, weakness and vertigo developed. She 
responded well to several transfusions and is 
again improved. 

A review of the meager literature on treat- 
ment of this disease is summarized as follows: 


(1) Radical surgical extirpation followed by 
irradiation when the disease is localized; (2) 
irradiation when the disease is generalized; (3) 
Chemotherapy (nitrogen mustard). As_ this 
disease is usually multicentric in origin, cure 
by any present method of treatment is unlikely. 

The average survival time is 4.6 years; for 
lymphosarcoma and Hodgkin’s disease it is 
about two and one-half years and reticulum 
cell sarcoma about six months. Life has been 
prolonged in some instances by radiation for 
ten to fifteen years. In untreated cases 5 per 
cent are alive at five years while 70 per cent are 
dead in two years. Irradiation of this disease 
has produced a 30 per cent five year non- 
recurrence rate at the Lahey Clinic. 


SUMMARY 


Follicular lymphoblastoma is a_ systemic 
disease which may rarely become evident 
initially in the small bowel. Diagnosis can be 
made only by exploration. The treatment of 
isolated small bowel involvement is wide 
excision followed by x-ray therapy and obser- 
vation for further evidence of the disease. Two 
cases involving the jejunum have been reported 
in the literature. An additional case involving 
the ileum was added. 
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TuHrRomBosis of the mesenteric veins is either due to injury of the intima, 
venous stasis or to an abnormal condition of the blood itself. It is not sur- 
prising, therefore, that blunt trauma to the abdominal wall may cause 
mesenteric thrombosis. In treatment it is not enough simply to excise the 
gangrenous bowel. One must remove all of the thrombosis; otherwise it may 
continue to extend postoperatively and cause additional gangrenous bowel. 
If it is going to occur, mesenteric thrombosis does not always immediately 
follow the trauma; occasionally a month may elapse. Finally, post-traumatic 
mesenteric thrombosis may occur at several sites causing multiple areas of 
intestinal infarction. (Richard A. Leonardo, M.D.) 
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CONGENITAL MEGACOLON, ITS ETIOLOGY AND 
TREATMENT 


J. M. McCaucuan, m.D., JosEpH NINECURT, M.D. AND Ropert H. Rusy, M.D. 


St. Louis, Missouri 


reported in detail his two cases of con- 

genital megacolon and thus gave his name 
to this rare disease. Since Hirschsprung’s con- 
tribution in 1887 many papers have dealt with 
congenital dilatation of the colon, numerous 
theories have been ‘proposed to explain its 
pathogenesis and a diversity of therapeutic 
procedures have been advocated for its relief. 
The incidence of the disease is given as one 
in 20,000 to one in 30,000 live births. Bodian! 
in a genetic study noted that the over-all chance 
of a male sibling of a known patient being 
affected is about one in five, whereas in female 
siblings the chance is very small. 

Theories on etiology fall into at least five 
categories: (1) congenital dilatation with sec- 
ondary hypertrophy occurring after birth;!°:'? 
(2) mechanical obstruction due to the elon- 
gated and looped colon;'!:'* (3) infection of 
various types with the dilatation and hyper- 
trophy due to chronic colitis;® (4) autonomic 
imbalance;**7:!319 and (5) congenital absence 
of myenteric ganglia.® 

Whitehouse and Kernohan”® in a compre- 
hensive pathologic study of the myenteric 
plexus in eleven cases of congenital megacolon 
in 1948 found that the myenteric plexus was 
absent in the most distal part of the colon in 
all cases, and in 80 per cent of the cases it was 
absent also in the transitional region (by which 
they mean the segment where the maximally 
dilated colon suddenly narrows down to a 
segment of normal size). In 60 per cent of their 
cases the myenteric plexus was absent in the 
lower part of the sigmoid and in 20 per cent 
the absence of the plexus extended from the 
rectum into the upper part of the sigmoid and 
descending colon. 

In general, the methods of treatment at 
present fall into five groups: (1) Medical 
management consisting of diets, laxatives, 
enemas and drugs such as mecholyl bromide or 
syntropan to influence intestinal motility. 
Mild cases can be controlled for long periods 


L: is sixty-three years since Hirschsprung 
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but in severe forms these measures usually fail. 
(2) Resection of part or all of the dilated bowel. 
This procedure is based on the belief that the 
seat of the disease lies in the dilated and 
hypertrophied segments of the bowel. The 
fallacy in this approach is exposed according 
to Swenson et al.'4-" by the frequent recur- 
rences at the line of resection. Dixon and Judd,? 
however, reported on twenty-five patients with 
complete relief of a series of forty-one on whom 
half or less than half of the colon was removed. 
(3) Lumbar sympathectomy, unilateral or 
bilateral, combined with presacral, para-aortic 
and inferior mesenteric chain resections with 
or without splanchnicectomy. The results of 
these procedures have not been uniformly satis- 
factory. (4) Submucous myotomy.‘ Graham® 
used this procedure for megacolon. He adapted 
the procedure described by Heller’ and by 
Wangensteen*! for the treatment of chronic 
cardiospasm with dilatation of the esophagus. 
He cited the results in four cases in which he 
did a simple myotomy by splitting the muscles 
in a taenia coli of the sigmoid down to the 
mucosa for a distance of 6 cm. In three of the 
children the result was excellent and in the 
fourth it was unsatisfactory. (5) Resection of 
the narrow segment of the rectosigmoid distal 
to the dilated sigmoid, Neuhauser™ was the 
first to demonstrate this narrowing radio- 
graphically in forty patients with congenital 
megacolon and to attach clinical significance 
to it. Swenson, Rheinlander and Diamond” 
made studies of colonic motility with the 
multiple balloon technic and found an absence 
of normal propulsive waves in the rectum and 
rectosigmoid. They believed, therefore, that 
this constituted a physiologic defect which re- 
sulted in chronic obstruction. To quote their 
conclusions: “In the past the emphasis on 
Hirschsprung’s disease has been directed to the 
dilated and hypertrophied colon. It is our 
contention that the primary lesion rests in the 
distal non-dilated segment despite the fact that 
grossly the area appears normal.” 
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These studies led Swenson and his associates 
to develop a special technic for the removal of 
the narrow, irregular rectum and rectosigmoid, 
which they did in fifty-two patients with one 
postoperative death and with one failure. In 
three patients postoperatively they were able 


to demonstrate normal colonic peristalsis by 
balloon studies. The operation described by 
Swenson and his group, the technical details of 
which were first worked out on experimental 
animals, is essentially an abdominoperineal 
resection of the sigmoid and rectum except the 


Fic. 1. Operative technic, adapted from Hiatt, R. B., Ann. Surg., 133: 321-329, 1951. (1) Incision in 
sigmoid mesocolon with ligation superior hemorrhoidal and lower sigmoidal arteries. (2) Exposure of the 
presacral space which is opened to the perineum by dissection of the rectum from prostate and urethra. 
(3) Cross section of the pelvis at the beginning of rectal eversion. (4) Rectal eversion completed; note 
position of drain. (5) Seromuscular row of sutures has been introduced, held in forceps (A); the con- 
tinuous mucosal suture layer is shown (B). (6) Completed anastomosis; the anus will retract when the 
tension on levator muscle is released. 
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anal sphincter and the distal 2 to 3 cm. of 


rectal wall by a pull-through operation which 
intussuscepts and exteriorizes the rectum and 
rectosigmoid through the perineum. This is 
done after first mobilizing the rectosigmoid by 
division of the peritoneum, mesentery and 
superior hemorrhoidal and sigmoidal vessels. 
The resection and anastomosis is then done 
externally by one operating team while another 
reconstructs the peritoneal floor and closes the 
abdomen. 

For our purpose in the case presented herein 
we adapted the modification used in twenty- 
three cases by Hiatt,’ namely, a rectosigmoid 
resection and pull-through operation done 
without dividing the rectum intra-abdominally 
and closing its ends as a preliminary to the 
pull-through step, as in the Swenson procedure. 
(Fig. 1.) 


CASE REPORT 


The patient, an eleven year old colored boy, 
has been treated at the St. Louis County 
Hospital since 1942. At the age of one year it 
was noted that the patient had a protuberant 
abdomen and there were infrequent bowel 
movements. Repeated enemas were required. 
His first hospital admission was on June 22, 
1942. A history of vomiting with obstipation 
for four days was obtained. On examination 
the abdomen was distended. A barium enema 
showed. some dilatation of the colon but there 
was evidence of muscular tone and the radiolo- 
gist thought that the condition could hardly 
be called Hirschsprung’s disease. The patient 
was relieved with repeated enemas. 

Following this episode there were similar 
recurrent attacks of abdominal distention with 
obstipation. His second admission was in 1943; 
his third and fourth in 1944 and 1946, respec- 
tively. At the latter admission physical exami- 
nation showed marked distention of the ab- 
domen. Spinal anesthesia followed by a barium 
enema showed marked dilatation of the bowel. 
(Fig. 2.) 

His fifth hospital admission was on February 
11, 1951, when he was ten years of age. There 
was a history of obstipation for three days and 
vomiting for two days. Physical examination 
showed a markedly distended abdomen with 
distinct bowel patterns and hyperactive bowel 
sounds. The rectum was collapsed and no feces 
could be palpated on digital examination. 

On x-ray examination there was marked 


distention of the entire colon with gas and 
feces. The diameter of the colon was about 
g cm. In the upright position numerous gas- 
capped fluid levels were visualized, and in the 
transabdominal and lateral decubitus views 
many of these fluid levels were seen to be in the 
small intestine, probably the ileum. The con- 
dition was thought to be a marked megacolon 
impacted with feces, probably causing intesti- 
nal obstruction. The colon was much larger 
than at the previous examination in 1946. 
(Fig. 3.) 

Enemas were tried but were unsuccessful. 
Therefore, an exploratory laparotomy was per- 
formed on February 12th through a right 
McBurney incision. A hard, ovoid fecalith 4 by 
6:inches was found impacted at the recto- 
sigmoid causing complete obstruction. The 
entire proximal colon was tremendously dilated. 
The fecalith was removed through an anti- 
mesenteric incision in the bowel which was 
then closed. A Gibson type cecostomy was 
done for decompression. Postoperatively, dis- 
tention was relieved by cecostomy irrigations 
and enemas. The general condition of the pa- 
tient improved markedly. On March 20, 1951, 
a Hiatt modification of Swenson’s operation 
was performed. (Fig. 1.) On the seventh post- 
operative day the patient had fourteen bowel 
movements. The number of bowel movements 
at the time of his dismissal from the hospital 
was one daily on the average. 

X-ray examination one month later (Fig. 4) 
revealed that although the colon was still con- 
siderably enlarged, its caliber was much 
smaller than at the preoperative examination. 

In July, 1951, the child was seen in the out- 
patient department. The abdomen was flat and 
he was gaining weight. The appetite was good 
and his mother reported that his bowels moved 
every day although sometimes requiring the 
aid of a laxative or enema. Rectal examination 
revealed a slight ring-like constriction at the 
site of anastomosis but the caliber of the 
rectum was quite ample and in no way pro- 
duced stenosis or stricture. 

On January 15, 1952, the patient was again 
seen in the outpatient department. His appetite 
was still good, he was gaining weight and had 
returned to school. His mother reported that 
his bowels were well regulated and that he had 
a normal bowel movement daily; an enema was 
required no more often than once a month. On 
physical examination the abdomen was soft 
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4 
Fic. 2. Roentgenogram of the colon by barium enema (1946) reveals marked colonic dilatation. 


Fic. 3. Roentgenogram of the colon (1951) reveals extensive colonic dilatation of the entire colon with gas and 
feces. Compare with Figure 2. 


Fic. 4. Roentgenogram by barium enema (April, 1951), one month after operation, reveals colon still enlarged 
but much smaller than at preoperative examination. 


5 
Fic. 5. A and B, roentgenograms by barium enema (January, 1952) reveal colon still enlarged but con- 
siderably smaller that at previous postoperative x-ray examination. The anastomotic site can be visualized 
as a narrowed segment in the lower rectum. (A) filling film; (B) evacuation film. 
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and flat. The operative wounds were well 
healed. On rectal digital examination the line 
of an anastomosis could be felt as a distinct 
ring, narrowing the rectum slightly. The lumen, 
however, was adequate and readily admitted 
the examiner’s finger. Radiographic exami- 
nation of the colon by barium enema (Figs. 5A 
and B) revealed that the caliber of the lumen 
of the colon was still enlarged but was con- 
siderably smaller than at previous examina- 
tions. The rectal ampulla was somewhat nar- 
rowed in one area, probably the site of the 
anastomosis. 

The gross material was submitted to the 
Department of Anatomy of St. Louis Uni- 
versity Medical School for study and the fol- 
lowing report was made: “‘Samples were taken 
from all parts of the specimen, fixed in ten 
per cent formalin, paraffin imbedded and sec- 
tioned at fifteen to twenty microns. Control 
samples were treated in the same manner. 
Routine hematoxylin and eosin; the Holmes’ 
silver nitrate technique for nerve processes, 
and the protargol silver proteinate staining 
techniques were used. In the sample of con- 
genital megacolon studied, no ganglion cells 
were found either in the myenteric or sub- 
mucous plexuses. Ganglion cells are normally 
found in abundance in both the myenteric or 
Auerbach’s plexus and the submucous or 
Meissner’s plexus.” 


SUMMARY 


~The result obtained by us in the manage- 
ment of this one case of congenital megacolon 
is gratifying and is similar to the results re- 
ported by Swenson and by Hiatt. We believe 
that resection of the non-dilated segment of the 
rectum and rectosigmoid with primary anasto- 
mosis offers the best chance for relief in con- 
genital megacolon. 
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RUPTURED MULTILOCULAR PSEUDOMUCINOUS 
CYSTADENOMA OF THE OVARY WITH 
PLEURAL EFFUSION 


Epison S. SHAW, M.D. 


Pleasantville, New York 


the combination of benign pelvic 

tumor, ascites and hydrothorax, have 
been reported in the literature over the past 
seventy-three years, the total number has 
been extremely small. It was not until Meigs 
and Cass! reported a series of seven cases in 
1937, defining this symptom-complex in detail 
in a classic report, that it became recognized 
as a clinical entity. In 1947 Calmenson, 
Dockerty and Bianco® reported a series of 
nine cases of Meigs’ syndrome taken from the 
records of 20,000 surgically removed pelvic 
tumors at the Mayo Clinic, covering a period 
of years from 1910 to 1945, an incidence of 
0.05 per cent. The tumors removed included 
312 ovarian fibromas, fifty-one of which were 
complicated by ascites and only two by 
hydrothorax. 

The original report of Meigs consisted of 
all the same type of tumor (i.e., ovarian 
fibroma) but the association of ascites and 
hydrothorax in other types of non-malignant 
pelvic tumors have been observed since that 
time. For example the Mayo Clinic report 
consisted of four ovarian fibromas, one ovarian 
fibromyoma, one degenerating uterine fibro- 
myoma, one fibromyoma of the uterus with 
pelvic inflammatory disease of the adnexas, 
one granulosa cell tumor of the ovary and one 
complex teratoma of the ovary. 

In 1943 Meigs, Armstrong and Hamilton? 
reported thirty cases of this syndrome, all 
complicating ovarian fibromas, taken from all 
available literature. Since 1940 there has been 
an increasing number of reports in which 
other types of pelvic tumors, both benign 
and malignant, have been associated with this 
syndrome. The following authors and the 
type of tumor reported by them may be men- 
tioned in addition to those already specified 
in the Mayo Clinic report by Dockerty: 
Traut and Marchette (1940), theca or granu- 
losa cell tumor of the ovary; MacFee (1941), 
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ALTHOUGH sporadic cases, exhibiting 


multilocular cystadenoma of the ovary; Mendel 
and Tyrone (1944) and Rubin (1944), thecoma 
of the ovary; Kelemen (1944) and Perlmutter 
(1944), Brenner’s tumor of the ovary; Salmon 
(1934), uterine fibroid; Millet and Shell (1945), 
pseudomucinous cystadenoma; Nelson and 
Dennison (1951), multilocular teratoma of the 
ovary; Dick, Spire and Worboys, Kruken- 
berg’s tumor; Crookston (Australia, 1951), 
dermoid cyst of the ovary. Cases of car- 
cinoma associated with the syndrome include 
reports by: Schenck and Eis (1939), papillary 
cystadenocarcinoma of the ovary; Anderson 
(1943), malignant cystadenoma. 

The startling feature of the cases reported 
in the literature is that many of them were 
first considered to be hopelessly malignant 
and were treated expectantly by multiple 
aspirations of fluid from the chest and abdomen 
as well as by roentgen therapy, for periods of 
a few months to two years. A second striking 
fact is that practically all the patients recovered 
and the ascites and hydrothorax disappeared 
completely following the removal of the 
tumor, even those in which malignancy was 
found. 


CASE REPORT 


A fifty-two year old, nulliparous woman was 
admitted to Northern Westchester Hospital 
on August 21, 1952. She had been told she 
had a pelvic tumor seven years previously at 
which time it was large enough to cause 
visible abdominal protuberance. She was 
symptom-free except for a feeling of weight 
and pressure until June, 1952, at which time 
she complained of dyspnea which gradually 
became worse. On the day of admission, while 
on the way to the doctor to report this s dyspnea, 
she was suddenly seized with an agonizing pain 
over her whole abdomen and substernal region, 
associated with a sensation of suffocation. 
The pain was excruciating, lasting a half 
hour or more and she “thought she was going 
to die.” She was then admitted to the hospital 
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Fic. 1. Hemisection of uterine corpus showing large 
and small intramural leiomyomas. 


and examination revealed two huge tumors, 
a firm, hard movable one on the right side 
about 5 inches in diameter and a large cystic 
mass which seemed to fill the whole left side 
of the abdomen and true pelvis. The condition 
was assumed to be malignant in spite of the 
fact that cachexia, anemia, etc., were not 
present. It was not until x-rays of the chest, 
when taken immediately after each thora- 
centesis, revealed no pathologic condition 
and no malignant cells or blood in the pleural 
transudate that Meigs’ syndrome was sus- 
pected. These thoracenteses were carried out 
on five different occasions and a total of 
7,500 cc. of fluid was removed during a period 
of two weeks. Operation was carried out on 
September 11th, approximately three weeks 
after admission. 

At operation the abdomen was found to be 
filled with pseudomucinous fluid which would 
barely pass through the suction tube and most 
of it had to be scooped out with the palm of 
the hand. A large leiomyoma of the uterus 
was found which was about 15 cm. in diameter 
occupying the right side of the abdomen. 
(Fig. 1.) On the left side there was a huge 
multilocular cystic mass with grayish white 
glistening surface very tightly wedged into 
the pelvis and extending up the left side of the 
abdomen as far as the rib margin. (Figs. 2 
and 3.) There was a rent in the posterior 
surface of one of the cysts through which 
mucinous material was escaping. This ovarian 
cystic tumor was removed and a hysterectomy 
with partial enucleation of the cervix was done. 
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Recovery was rapid and uneventful, and 
to date there has been no clinical or x-ray 
evidence of reaccumulation of fluid in the chest 
or abdomen. 

Pathologic report was as follows. Gross: 
The first specimen was a supracervical segment 
of uterus, 15.0 cm. in widest diameter, with 
one ovary and oviduct attached. The corpus 
of the uterus was markedly distorted by a 
large, intramural fibroid, 11.0 cm. in widest 
diameter. It was composed of dense whorls 
of pale tan, fibromuscular tissue. The endo- 
metrial cavity was patent, but compressed 
and displaced to one side. At the fundus 
there was an elongated polyp, 3.0 cm. in 
widest diameter, with reddish pink external 
and cut surfaces. The attached ovary (2.0 cm.) 
was atrophic and the oviduct was not remark- 
able. The second specimen was a large, lobu- 
lated, cystic mass, 23.0 cm. in widest diameter. 
The external surface was pinkish tan and 
smooth. In one area, however, there was com- 
pressed ovarian tissue, plus a flattened round 
ligament and oviduct. The compressed ovarian 
tissue contained a small corpus luteum. There 
were no external excrescences on the surface 
of the cyst. On section the cyst was multi- 
loculated and contained approximately 1,500 cc. 
of thick, tan, viscid, pseudomucinous material. 
The largest cystic compartment contained a 
soft, solid, papillary mass 12.0 cm. in widest 
diameter. The cut surfaces of this mass were 
unusually soft and friable, and were bathed 
in a copious amount of mucinous material. 
The mass was attached to the capsule of the 
cyst by a broad base, 6.0 cm. in widest diameter. 

Microscopic: The large ovarian cyst was 
lined by innumerable, interlacing papillary 
villi covered by a single layer of tall columnar 
epithelium. (Fig. 4.) The majority of the 
epithelial cells had nuclei compressed at the 
base by large cytoplasmic vacuoles (goblet 
cells). (Fig. 5.) The majority of the nuclei 
were hyperchromatic, and an occasional mitotic 
figure was noted. In one area the epithelium 
was somewhat atypical and the underlying 
stroma was invaded by strands and cords of 
epithelial cells. 

The uterine polyp was partly covered by 
columnar epithelium of the endometrial type, 
beneath which there was compact stroma 
interspersed with slightly dilated, endometrial 
glands. The uterus was lined by hypoplastic 
endometrium, and the fibroid composed of 
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Fic. 4. Photomicrograph of cyst wall showing 
interlacing papillary villi. x 4. 


whorls of fibromuscular tissue. The ovarian 
parenchyma was almost completely replaced 
by corpora albicantia and sclerosing blood 
vessels. The villi of the oviduct were covered 
with columnar epithelium. The wall was not 
altered. 

Diagnosis was multiloculated pseudomu- 
cinous cystadenoma of ovary; leiomyoma 
uteri; polyp of endometrium; pseudomyxoma 
peritonaei. 

Note: The tumors were not weighed by the 
pathologic department but as the patient 
weighed 162 pounds prior to operation and 
only 112 following removal of the tumors, 
it must be assumed that together they weighed 
approximately 40 pounds, as the patient ate 
well during her hospital admission. 

Comment: In the present case I make no 
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Fic. 5. Photomicrograph showing tall columnar epithelium 
and enormous goblet cells. K 45. 
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Fic. 3. Interior of pseudomucinous cystadenoma 
of left ovary. 


claim of offering much additional information 
to a subject so clearly brought to our attention 
by the previously mentioned authors. How- 
ever, this case differs from the others in certain 
respects. Two tumors of the pelvis are in- 
volved (1) a large leiomyoma of the uterus and 
(2) a huge multiloculated pseudomucinous 
cystadenoma of the ovary. Furthermore, one 
of the mucinous cysts had ruptured three 
weeks prior to operation, thus complicating 
the situation with pseudomyxoma peritonaei. 
It must be assumed that the pain suffered in 
August, 1952, was caused by the sudden 
rupture of one of the compartments of the 
multilocular pseudomucinous cyst. A further 
interesting complication, although not specifi- 
cally related to the subject of Meigs’ syndrome, 
was that this patient, a nullipara, developed 
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a large enterocele postoperatively due to 
- Intrapelvic pressure. This was suspected to be a 
rectocele preoperatively. 

A description of this case with pathologic 
findings was sent to Dr. J. V. Meigs for his 
opinion as to whether it could be considered 
a true Meigs’ syndrome. In reply he stated 
that it should be considered a case of this 
syndrome and further stated that more and 
more of these cases are being reported all 
the time and that most of them are fibromas, 
thecomas, granulosa cell tumors or solid 
tumors—occasionally it is a cystic tumor and 
occasionally a fibroid. 

The causative mechanism of the develop- 
ment of ascites and unilateral hydrothorax is 
still the subject of considerable controversy. 
In the past the occurrence of ascites in con- 
nection with tumors of the ovary was con- 
sidered practically sure evidence of malignancy. 
The occurrence of hydrothorax as well as 
ascites made the diagnosis of malignancy a 
foregone conclusion. The mere presence of 
ovarian fibromas in the pelvic cavity is not 
in itself sufficient cause for the production 
of fluid, nor does the size of the tumor seem 
to have a specific relation to this phenomenon. 
As a corollary, pressure on the lymphatics 
causing obstruction must not be considered 
the cause of the fluid. The production of 
ascites, or ascites plus hydrothorax, has not 
occurred however in tumors smaller than 6 cm. 
in diameter. A feature which seemed to be 
common to most of the associated tumors is 
edema of the tumors themselves and degenera- 
tive cyst formation. Associated pelvic’ path- 
ologic lesions, especially uterine fibromyomas, 
are not uncommon. 

The mode of transference of the fluid from 
the peritoneal cavity to the pleural cavity 
has been especially inconclusive. Considerable 
experimental work has been done by such 
men as Lemon and Higgins and by Meigs 
and many divergent theories advanced. Lemon 
et al. have shown that, in animal experiments, 
fluids as well as particulate matter and bacteria 
are removed by the diaphragmatic lymphatic 
spaces. The transference of fluids by this route 
may depend on osmotic pressure resulting 
from the high colloidal content of the ascitic 
fluid. A theory which has been suggested by 
others and with which I agree is that this trans- 
ference of fluid from the abdominal cavity to the 
pleural cavity occurs in other forms of ascites, 


Shaw—Cystadenoma of Ovary with Pleural Effusion 


but is so rapidly absorbed that an accumula- 
tion of fluid in the chest does not occur in 
sufficient amount to be detected clinically. 
A further discussion of many other possible 
theoretic causes of this phenomenon are dis- 
cussed extensively in many of the previously 
published articles, especially the report by 


Calmenson et al.® in 1947 from the Mayo 
Clinic. 


SUMMARY 


A case of Meigs’ syndrome caused by 
multilocular pseudomucinous cystadenoma of 
the ovary has been presented. The rarity of 
this case is emphasized by the fact that I 
have been able to find records of only two 
other cases with similar pathologic disorder 
in the literature, t.e., Meigs’ syndrome asso- 
ciated with this type of tumor. 

The syndrome usually consists of ascites 
and hydrothorax associated with a_ benign 
pelvic tumor, nearly always ovarian, and is 
cured by surgical removal. Although in this 
case the peritoneal cavity contained mucinous 
fluid instead of ascitic fluid, it still emphasizes 
the importance of keeping the syndrome con- 
stantly in mind and not considering such a 
case hopelessly malignant. 
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S. Yuya studied postoperative digestion and absorption after subtotal 
and total gastrectomies. Following subtotal gastrectomy these results were 
eventually similar to those of normal human beings. In totally gastrec- 
tomized patients, if the duodenum was anastomosed to the esophagus, post- 
operative digestive results more nearly approached the normal than when 
the esophagus was anastomosed to the jejunum. In these latter instances 
stool examinations revealed evidences of incomplete digestion and absorp- 
tion of fats and even of proteins. However, if a loop of jejunum was anas- 
tomosed to the esophagus at one end and to the duodenum at the other end 
(thus forming a gastric pouch to replace the totally removed stomach, 


Tomoda’s operation), postoperative digestion and absorption was very 
satisfactory. (Richard A. Leonardo, M.D.) 
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VOLVULUS OF THE STOMACH 


Joun P. West, M.D. AND Vaun T. FLoyp, M.D. 


New York, New York 


in obstruction of the esophageal and 
duodenal orifices is a rapidly progressive 


Vir of the stomach which results 


Fic. 1. Roentgenogram following barium meal show- 
ing that most of stomach is above the diaphragm. 


and fatal condition unless corrected by early 
operation. 

The more common type of gastric volvulus 
is due to incarceration and torsion of the 
stomach within a diaphragmatic hernia. 
Symptoms of acute high intestinal obstruction 
develop in patients with this type of volvulus. 
There is no abdominal distention and the 
significant physical and roentgen signs indicate 
fluid and usually some air in the chest. 

A less common form of volvulus is due to 
rotation of the intra-abdominal stomach.** 
Patients with this type of volvulus complain of 


severe pain. The abdomen becomes distended 
and although nausea is constant, attempts to 
vomit are unsuccessful except for the return 
of those fluids which have been retained in the 
esophagus. Roentgen examination reveals a 
distended abdominal viscus and a swallow of 
barium suffices to demonstrate obstruction at 
the lower end of the esophagus. 

The case herein reported is the only one 
recorded at St. Luke’s Hospital during the past 
twenty years. It also appears to be unique in 
that the patient had a large diaphragmatic 
hernia, which often contained a major portion 
of the stomach, but at operation the distended 
and twisted stomach was _ intra-abdominal 
except for a small portion of its fundus. The 
rarity of this condition warrants re-emphasis 
of the clinical features which may lead to early 
diagnosis and proper treatment. 


CASE REPORT 


Mrs. E. T., age sixty-six, was first seen in 
the medical clinic of St. Luke’s Hospital in 
1945. At that time she gave a history of epi- 
gastric distress and occasional bouts of vomit- 
ing which, however, had not interfered with 
nutrition or ability to work. A roentgenogram 
of the chest showed a gas shadow above the 
diaphragm and to the right of the midline. 
Subsequent barium studies confirmed the 
diagnosis of a diaphragmatic hernia containing 
part of the stomach. (Figs. 1 and 2.) Repair of 
the hernia was advised but the patient thought 
that her symptoms were not severe enough to 
warrant operation and she continued her work 
as a hospital maid. 

She was admitted to the hospital on March 
30, 1951, complaining of crampy abdominal 
pain, distention and obstipation of two days’ 
duration. Although nauseated, the patient had 
been unable to vomit. At the time of admission 
she appeared dehydrated and acutely ill. The 
abdomen was markedly distended, respirations 
were shallow and definite cyanosis was present. 
Blood pressure was 96/78, pulse 110 and tem- 
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PERITONEUM 


Fic. 2, Drawing shows the parahiatus hernia containing stomach as in Figure 1, 


Fic. 4. Roentgenogram with patient standing. Three 
fluid levels are seen and again the barium remains in 
the lower esophagus. 


Fic. 3. Roentgenogram with patient in supine position 
after swallowing barium. A markedly distended viscus 
is seen with a small amount of barium in esophagus, 
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perature 103.6°F. Roentgenograms showed 
(Figs. 3 and 4) a large distended viscus filling 
the upper abdomen. Fluid levels were noted on 
the films taken with the patient in an upright 
position and confirmed the impression that 
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way that the lesser curvature tended to present 
anteriorly. 

Repeat roentgen studies two months later 
revealed that the stomach was again in the 
hiatus hernia. Although she had no symptoms, 
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Fic. 5. Drawing to illustrate volvulus of the stomach as found at operation. 


only a small part of the stomach was above the 
diaphragm. 

Attempts to pass a gastric tube were unsuc- 
cessful and after a short period devoted to 
administration of intravenous fluids, the pa- 
tient was operated upon. She was found to have 
an enormously dilated stomach which had 
rotated in such a way that the pylorus was 
under the left diaphragm and the fundus was 
rotated to the right with a major portion of the 
posterior wall presenting anteriorly. The pyloric 
and esophageal orifices were obstructed. (Fig. 
5.) The stomach was emptied by means of a 
trochar and returned to its normal intra- 
abdominal position. Improvement was rapid 
and the patient’s hospital course was uncom- 
plicated. Barium studies prior to discharge 
showed the stomach to be below the diaphragm 
but partially rotated on its long axis in such a 


the patient at this time agreed to have the 
hernia repaired. This was done on June 23, 
1951, through a combined thoraco-abdominal 
incision. The hernia was found to be of the 
parahiatal type with the defect in the dia- 
phragm to the right of the esophageal hiatus. 
The sac of the hernia extended up into the 
posterior mediastinum for an estimated dis- 
tance of 16 cm. The stomach was withdrawn 
without difficulty and the neck of the sac 
divided and closed without excision. The defect 
in the diaphragm was closed by interrupted 
sutures of silk. Again the postoperative course 
was uncomplicated and the patient has re- 
mained free of all gastric symptoms. Roent- 
genograms one year later showed no evidence 
of recurrence of the hernia. Some rotation of 
the stomach has persisted. 
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CHILDREN born with spina bifida and rectal incontinence can be helped 
by construction of a substitute sphincter muscle. Pickrell and colleagues 
obtained good results in several such children by transplanting the gracilis 
muscle with its intact blood and nerve supply. This forms an excellent 
voluntary sphincter for the rectum although it is not an automatic one. 
At any rate, satisfactory rectal continence results. (Richard A. Leonardo, 


M.D.) 
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VOLVULUS OF THE CECUM* 


GERARD DesFORGES, M.D. AND HuGH WILSON, M.D. 


Boston, Massachusetts 


rarest causes of intestinal obstruc- 

tion? and the infrequency with 
which it is met in clinical practice makes for 
difficulty in diagnosis. Early recognition, how- 
ever, is of the utmost importance since pro- 
crastination in the institution of treatment 
will lead frequently to mortality.*”:"* Although 
several excellent reviews on cecal volvulus 
have appeared in the literature,*®!*'7'9 the 
experience of any one physician or group of 
physicians relative to the sequence of diagnosis 
and surgical treatment remains limited. Be- 
cause of this most cases are diagnosed at 
operation or autopsy.*:!?'7 In spite of its 
rarity we believe that the diagnosis of volvulus 
of the cecum can be made readily with a 
careful history and proper interpretation of 
x-ray films of the abdomen. Once this diagnosis 
is established treatment can be carried out 
quickly and effectively. 

The following case report of a cecal volvulus 
is of interest because of cecal perforation prior 
to hospital admission and because of a clear 
demonstration of the initiating factor which 
caused the abnormal rotation. 


V asec of the cecum is one of the 


CASE REPORT 


S. Mc., a seventy-three year old white 
woman, was admitted to the Boston City 
Hospital at 1:40 p.M. on November 28, 1951. 
Six days prior to admission the patient had 
noticed the onset of lower abdominal crampy 
pain which persisted and became progressively 
worse. Two days before admission two enemas 
were taken without relief. Repeated episodes 
of vomiting started at about the same time. 
Because of the increasing pain and frequent 
vomiting the patient’s physician advised 
admission to the hospital. At the time of entry 
there had been no bowel movements nor 
passage of flatus for six days. The vomitus 
was fecal in character. The patient denied any 
previous abdominal complaints or any change 
in bowel habits. There was no history of weight 


loss, hematemesis, melena or jaundice. There 
had been no previous surgery. 

Physical examination revealed an acutely 
ill, pale, dyspneic, elderly, white woman com- 
plaining of generalized abdominal pain. Oral 
temperature was 100°F., pulse 120 per minute 
and respirations 40 per minute. Blood pressure 
was 140/90. Lung fields were resonant and 
only a few rhonchi were noted over the lower 
lobes. The heart was normal. The abdomen 
was markedly distended and there was general- 
ized tenderness. On percussion the entire 
abdomen was tympanitic. Peristaltic sounds 
were not heard. On rectal examination there 
was diffuse tenderness. 

Laboratory findings were as follows: uri- 
nalysis revealed pH 6.0, specific gravity 1.018, 
albumin negative, sugar negative, microscopic 
sediment negative; white blood count was 
27,500; hemoglobin 16.0 gm. per cent; blood 
urea nitrogen was 33 mg. per cent; carbon 
dioxide combining power 52 volumes per cent; 
chlorides 78 mEq. 

On admission, roentgenograms of the ab- 
domen in the sitting, left lateral decubitus 
and supine positions (Figs. 1 and 2) were 
interpreted by Dr. George Farrell of the x-ray 
department as suggestive of a volvulus of the 
cecum with perforation. 

Preparations were made for immediate 
operation. Intravenous fluids were started 
and a Harris tube was passed. Under spinal 
anesthesia the abdomen was opened through 
a long right rectus incision. A hiss of escaping 
gas was noted on opening the peritoneum, 
and a tremendously dilated loop of colon, 
covered with purulent exudate, presented in 
the wound. On the lateral aspect of the dilated 
loop a tiny 0.2 cm. area of questionable 
viability was noted. This was assumed to be 
the point of perforation but had apparently 
sealed over. The taeniae were separated in the 
direction of their fibers. Carefully a hand was 
passed beneath the distended loop which could 
be identified as the cecum and ascending colon 


* From the First (Tufts) Surgical Service, Boston City Hospital, Boston, Mass. 
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Fic. 1. Left lateral decubitus film. Free air is noted between the liver and overlying abdominal and chest 
wall. In addition a markedly distended bowel loop with a fluid level can be seen beneath the liver. 


which had rotated 180 degrees in a clockwise 
direction. With a gentle lifting motion the 
volvulus was reduced. Aseptic decompression 
was attempted with a Wangensteen apparatus 
but was unsuccessful, and resort was made to 
the introduction into the cecum of a large 
Pezzar catheter. This was then passed through 
the omentum and right lateral stab wound as a 
cecostomy tube. Immediate connection to a 
drainage bottle allowed the gas and feces to 
escape while the operation was being com- 
pleted. A small amount of feces was seen 
leaking from the area of questionable viability, 
so it was closed with two layers of interrupted 
No. oo chromic catgut sutures. No further 
exploration was carried out because of the 
presence of peritonitis. 

Following operation the patient was given 
1 gm. of aureomycin per day for four days. 
Convalescence progressed satisfactorily, but 
ten days postoperatively an additional fecal 
fistula developed in the primary wound. To learn 
the cause of her cecal volvulus barium enema 
studies were done. These revealed an intus- 
suscepting polypoid mass of the descending 
colon. On January 31, 1952, segmental resection 
was carried out for this lesion. 

The microscopic pathologic diagnosis was 
“mucinous adenocarcinoma of the colon.” 
Convalescence from this operation proceeded 
uneventfully. However, the fecal fistula in the 
laparotomy wound persisted. When last seen 
two months following discharge, and four 
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Fic 2. Flat film of the abdomen showing the distended 
cecum rotated toward the left upper quadrant. 


months after the original admission, the fecal 
fistula in the right lower quadrant, though 
smaller, was still present. The patient refused 
operation for its closure. 


COMMENTS 


It is generally agreed that incomplete fixation 
of the cecum or ascending colon must be 
present in order for volvulus to occur.*%!7~!9 
However this must be only part of the patho- 
genesis of this disease. Various investigators 
have pointed out that this anatomic anomaly 
occurs in from 10 to 30 per cent of autopsy 
material,*:* Since volvulus of the cecum 
is an extremely rare form of intestinal obstruc- 
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tion, one cannot consider non-fixation of the 
cecum as the only cause. It is more likely that 
there is some initiating factor such as mechan- 
ical obstruction distally, as was demonstrated 
in the present case, which is the precipitating 
factor in cecal rotation. Sweet! has listed 
these inciting causes as overeating, distention 
of cecum with feces or gas, vigorous physical 
activity after overeating, high roughage diet, 
drastic purgation, pressure of an enlarging 
parturient uterus, violent coughing, diarrhea 
and incarceration of a dilated cecum in a 
hernia especially of the umbilical type. 

The initial diagnosis of volvulus of the 
cecum frequently is not made because the 
clinical picture is not a familiar one and the 
wrong interpretation is placed on the roentgen 
findings. History usually reveals previous similar 
attacks of somewhat lesser severity 1011.15.20 
which have remitted spontaneously with 
enemas or change of position. Frequently these 
preliminary attacks have been diagnosed as 
recurrent appendicitis.'* The physical exami- 
nation shows varying degrees of distention of 
the abdomen with associated tenderness in 
proportion to the degree of devitalization of 
the bowel wall. The x-ray findings are un- 
doubtedly the most important single factor in 
making the diagnosis. Simple scout films of the 
abdomen reveal a large empty space in the 
right iliac fossa, and the greatly distended 
cecum usually lies in the left upper quadrant 
where it has been mistaken for a dilated 
stomach. There is also frequently associated 
a considerable dilatation of small bowel with 
fluid levels in the upright position.?:*:'+:!® The 
finding of fluid levels in the small bowel may 
be somewhat confusing at first; but since with 
cecal torsion there is immediately obstruction 
of the terminal ileum, it is readily understand- 
able. With the other findings listed it further 
substantiates the diagnosis. 

Treatment of cecal volvulus depends upon 
the condition of the patient, the situation 
encountered in the abdomen and the technical 
capabilities of the surgeon. In the present 
reported case it was believed that the least 
technical interference compatible with resti- 
tution of the volvulus and fixation would be 
the only safe procedure. This was accom- 
plished by decompression, detorsion and tube 
cecostomy. Other surgical maneuvers recom- 
mended vary from resection of the right colon 
with primary ileo transverse colon colostomy 


in the good risk patient to the Mikulicz type 
of exteriorization resection in those patients 
who are critically ill.!4 With simple detorsion 
some form of cecopexy is necessary since 
otherwise recurrence is likely.* In general it 
may be said that the earlier the surgical 
intervention is carried out the better the 
prognosis.® !2 


SUMMARY 


1. A case of volvulus of the cecum with 
associated perforation is presented. 

2. Colonic obstruction secondary to an 
intussuscepting, polypoid carcinoma was be- 
lieved to be of etiologic significance in this 
patient. 

3. The difficulties of proper early diagnosis 
are discussed, and the salient features to be 
sought in a suspected case are emphasized. 

4. Variations in surgical treatment depend- 
ing upon the condition of the patient, the con- 
ditions met within the abdomen and the tech- 
nical capabilities of the surgeon are outlined. 


REFERENCES 


. Bérarp, L., Henry, M. and DarGcent, M. Volvu- 
lus partiel du caecum et de I’appendice 4 symp- 
téme d’appendicite postérieure. Lyon chir., 33: 
340, 1936. 

2. Berry, R. E. L. Diagnosis and treatment of acute 
intestinal obstruction. J. A. M. A., 148: 347, 
1952. 

3. Browne, D. C. and McHarpy, G. Acute and 
chronic cecal volvulus. Am. J. Digest. Dis., 9: 
177, 1942. 

4. CHALFANT, S. A. Torsion of the cecum with review 
of the literature and report of a case. Am. J. 
Obst. er Gynec., 2: 597, 1921. 

5. Dixon, C. F. and Meyer, W. C. Volvulus of the 
cecum. S. Clin. North America, 28: 953, 1948. 

6. Donuauser, J. L. and Atwe.t, S. Volvulus of the 
cecum: with a review of one hundred cases in 
the literature and a report of six new cases. 
Arch. Surg., 58: 129, 1949. 

7. Ericxsen, O. C. and GreenFieE.p, R. E. Volvulus 
of the ascending colon with report of a case. 
J. A. M. A., 133: 616, 1947. 

8. FinKELSTEIN, L. S. and FinKetsrein, A. The 
roentgen diagnosis of acute abdominal con- 
ditions. S. Clin. North America, 31: 1603, 1951. 

9g. Garpiner, R. H. Volvulus of the cecum. Brit. 
M. J., 1: 83, 1947. 

10. Gerwic, W. H., Jr. Volvulus of the colon. Arch. 
Surg., 60: 721, 1950. 

11. INGLEFINGER, F. J. Volvulus of the mobile cecum. 
Arch. Surg., 45: 156, 1942. 

12. Keere, J. W. Volvulus of the large and small intes- 

tine: with report of a case of volvulus of cecum, 

ascending colon and ileum. Am. J. Surg., 17: 

345, 1932. 


American Journal of Surgery 


A 
i 
‘ 
a 
i," 
AK 
> 
, 
| 
shen 
fi 
j 
fee 
<7 
‘ 
= 
we 
4 


Desforges, Wilson—Volvulus of Cecum 


13. Mauinovsxy, N. N. Intestinal obstruction with 
volvulus of the cecum. Vestnik kbir., 13: 70, 
1928. 

14. McGraw, J. P., Kremen, A. J. and Ricier, L. 
The roentgen diagnosis of volvulus of the cecum. 
Surgery, 24: 793, 1948. 

15. Rotuman, M., Bruckner, J. P. and Zerena, D. F. 
Volvulus of cecum and ascending colon with a 
review of the literature and presentation of a 
case. Am. J. Surg., 60: 292, 1943. 

16. SENEque, J. and Canape, M. Quelques con- 
sidérations sur les volvulus aigus du caecum. 


J. de chir., 64: 409, 1948. 


119 


17. Sweet, R. H. Volvulus of the cecum: acute and 
chronic with reports of eight cases. New England 
J. Med., 213: 287, 1935. 

18. WANGENSTEEN, O. H. Intestinal Obstructions, 
2nd ed., p. 385. Springfield, Ill., 1942. Charles C 
Thomas. 

19. Wo.Fer, J. A., Beaton, L. E. and Anson, B. J. 
Volvulus of the cecum: anatomical factors in its 
etiology; report of a case. Surg., Gynec. er Obst., 
74: 882, 1942. 

20. Younc, E. L., Morrison, H. R. and Wixson, 
W. E. Volvulus of the cecum and ascending 
colon. New England J. Med., 237: 78, 1947. 


For patients with “‘curable” adenocarcinoma of the prostrate, Perry B. 
Hudson strongly recommends radical perineal prostatectomy, estrogen 
therapy and castration (bilateral orchidectomy). This procedure was 
adapted in forty consecutive cases of prostatic cancer in which biopsy 
showed the growth to be confined to the prostate itself. It will be necessary 
to follow up patients for several years; results for the first year are very 
satisfactory. (Richard A. Leonardo, M.D.) 
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BENIGN NON-TRAUMATIC STRICTURE OF THE LEFT 
INTRAHEPATIC BILE DUCT 
JEROME J. WEINER, M.D. AND SAMUEL LACorTE, M.D. 
New York, New York 


ENIGN strictures of the intrahepatic 
bile ducts have not received the same 
recognition as have the lesions of the 


Fic. 1. First cholangiogram one week postoperatively 
reveals narrowing of the left hepatic duct with dilata- 
tion proximal to the stricture. 


extrahepatic bile ducts. Walters in 1933, ! ahey 
in 1936 and 1937, and Cattell in 1947 wrote 
extensive monographs on benign strictures of 
the extrahepatic ducts, their causes and meth- 
ods of treatment. Longmire and Sanford in 
1948 presented a method for the surgical treat- 
ment of extensive obstruction of the extra- 
hepatic biliary radicals by performing a partial 
hepatectomy and anastomosing the jejunum 
to a dilated intrahepatic duct. 

Carter and Gillette in 1951 published a 
report of fifteen cases of benign strictures of 
the intrahepatic bile ducts. These authors 
emphasized the importance of operative cholan- 
giography in clarifying the causes of biliary 
obstruction due to benign intrahepatic stric- 
tures, which lesions heretofore had been 
relegated to the category of cirrhosis when no 
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other cause of the obstruction presented itself. 
Carter and Gillette should be complimented 
for having stressed the importance of cholan- 
giographic studies in arriving at a more defi- 
nite diagnosis of intrahepatic lesions. They 
showed that they were able to find these 
intrahepatic strictures either by probing into 
the hidden portion of the hepatic ducts, which 
in all cases were within the porta hepatis, or by 
means of a cholangiogram. The importance of 
their observations, recommendations and con- 
clusions is clearly demonstrated in the case 
described herein. It is a case of benign stricture 
of the left hepatic duct, non-traumatic in 
nature, which was demonstrated by postopera- 
tive cholangiographic studies. Had a cholan- 
giogram been taken at operation, the stricture 
would have been recognized immediately and 
treated according to the accepted surgical 
procedure, either by dilatation and insertion 
of a T-tube or by cholangioduodenostomy. 


CASE REPORT 


B. R., a sixty-seven year old white man, 
was admitted May 24, 1951, with the chief 
complaint of pain in the right upper quadrant 
of the abdomen for the past few weeks. The 
pain was constant, dull aching in character 
and did not radiate to the back or to the 
shoulders. The pain was not affected by fatty 
foods. Two days before admission to the 
hospital he vomited for the first time. He 
noticed that he had become jaundiced and that 
the jaundice was increasing in intensity. 
Itching of the skin was not too severe. He 
stated that he had had a previous attack of 
jaundice a few years previously which cleared. 
There was no weight loss. His past history was 
negative except for a prostatectomy four years 
before, at which time a benign lesion was 
removed. 

Physical examination revealed tenderness in 
the right upper quadrant of the abdomen. 
The liver and gallbladder were not palpable. 
The spleen could not be palpated. 
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Fic. 2. Second cholangiogram shows persistence of 
the stricture one month after operation. 


Laboratory work-up at this time revealed 
the following: Blood count: hemoglobin 14.5 
gm., red blood cells 4,600,000, white blood 
cells 7,700, polymorphonuclears 68, eosinophils 
I, monocytes 1 and lymphocytes 30. Urine: 
no abnormal findings. Liver tests: cholesterol 
195, esters, 85, icteric index 34, alkaline phos- 
phatase 6.6, cephalin flocculation 2 plus. The 
patient’s temperature was 99.8°F. and pulse 84. 

For six days before surgery was performed 
the patient was given supportive treatment in 
the form of intravenous glucose, amogen, 
vitamins and daily injections of synkayvite. 
The jaundice became more intense and the 
patient was prepared for surgery. 

Through a right subcostal incision the gall- 
bladder was found to be swollen, edematous 
and distended. The omentum was adherent to 
the fundus and to the body of the gallbladder. 
The cystic glands were enlarged, as were the 
glands in the posterior aspect of the gastro- 
hepatic omentum. Cholecystectomy was per- 
formed and a T tube inserted into the common 
duct. No cholangiogram was taken at the time 
of operation due to the pathologic condition 
which was found in the gallbladder. 
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Fic. 3. Third cholangiogram four months postopera- 
tively; stricture still present. 


The pathologic report was as follows: 
Macroscopically, the gallbladder was 10 by 4 
cm. The wall was very edematous with areas 
of congestion on the surface. The gallbladder 
was filled with thick, mucoid bile. The mucosa 
was velvety and there was a tortuosity of the 
lumen with formation of compartments at the 
narrow pole. Microscopically, all the layers 
were edematous and infiltrated with lympho- 
cytes and eosinophils. The mucosa formed 
folds which were covered with columnar 
epithelium. The epithelium was absent at the 
tips of a few of the folds. 

One week postoperatively a delayed cholan- 
giogram was taken through the T-tube. A 
film taken following the injection of diodrast 
showed the common duct, as well:as the com- 
mon hepatic duct and the right biliary tree, 
within normal limits. (Fig. 1.) The left hepatic 
duct, however, showed a contraction at its 
junction with the right hepatic duct. Proximal 
to the narrowing of the lumen of the left hepatic 
there was marked dilatation of the duct. 
The sphincter of Oddi was patent and a con- 
siderable portion of the diodrast material was 
observed to be within the duodenum and also 
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the upper portion of the jejunum. The roent- 
genologist reported dilatation of the left 
hepatic duct secondary to possibly a stricture 
at the distal end of this duct. The laboratory 
reports at this time (June 11th) showed the 
following: cholesterol 305, icteric index 6 and 
alkaline phosphatase 9.31. Culture of the bile 
revealed Proteus vulgaris organisms and the 
bile did not contain any enzymes. 

Follow-up cholangiograms, taken one month 
and four months after surgery, showed the 
lesion unchanged. During the four-month 
period the T-tube was clamped off for weeks 
without any complaint. The stools were brown 
and there were no episodes of chills, fever or 
jaundice. (Figs. 2 and 3.) 

When last seen the patient was working and 
was pursuing his normal life. 


COMMENTS 


It is my opinion that the jaundice in this 
case was produced as a result of congenital 
stricture of the left intrahepatic duct. Following 
the first attack of cholangitis, bile sand or a 
calculus may have accumulated above the site 
of the stricture. This bile detritus may have 
been extruded spontaneously, relieving the 
jaundiced state. During the course of the 
cholecystectomy, following the second attack, 
the sand or the calculus may have been ex- 
truded during the surgical procedure causing 
the jaundiced condition to clear. Since there 
is no other explanation as to the cause of the 
jaundice, I presume that if the strictured state 
of the left intrahepatic duct persists there will 


be a recurrence of the jaundice with the asso- 
ciated symptoms of chills and fever. 


SUMMARY 


A case of benign stricture of the left intra- 
hepatic duct has been presented. Ordinarily this 
case of jaundice might have been relegated 
to the category of biliary cirrhosis if a cholan- 
giogram had not been performed. There are 
two lessons to be learned from this case: 

1. If an operative cholangiogram had been 
performed as recommended by Carter and 
Gillette, the stricture of the left hepatic duct 
would have been demonstrated and the neces- 
sary procedure instituted to clear up this 
condition. 

2. Since the delayed cholangiogram revealed 
the site of the pathologic condition (stricture 
of the left hepatic duct) and if the T-tube is 
withdrawn and the symptoms of chills, fever 
and jaundice reappear, the site of the obstruc- 
tion is known and the necessary surgery can 
be instituted. 
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HYDROCORTISONE IN TENNIS ELBOW 


IRvin STEIN, M.D., RAYMOND O. STEIN, M.D. AND MartTIN L. BELLER, M.D. 


Philadelpbia, Pennsylvania 


meral bursitis, epicondylitis or epicon- 

dylalgia, is a common and troublesome 
affliction. It is characterized by pain originat- 
ing around the outer side of the elbow joint at 
or below the lateral epicondyle. Radiation is 
frequent down the forearm. It is said to occur 
principally in individuals who are carrying out 
frequent pronation—supination movements of 
the almost fully extended elbow. It may be 
related to athletics or it may be occupational 
in nature. 

The exact pathology of this entity is still 
debatable as is probable in many similar enti- 
ties. The pathologic findings are multiple in 
nature since many changes in the soft tissues 
could be responsible for the symptoms attrib- 
uted to this condition. The most commonly 
favored etiologic theory is that the symptoms 
result from an incomplete tear of the lateral 
epicondylar origin of the forearm extensor ten- 
dons. It is believed that the partial rupture may 
occur acutely or may be more gradual in onset. 
Another form is on the basis of a bursitis with 
or without amorphous calcium, and an actual 
bursal sac lying between the common extensor 
tendon and the lateral epicondyle has been 
described in 16 per cent of cases. 

In most cases conservative treatment is suc- 
cessful in alleviating or completely relieving the 
painful symptoms. Physical therapy is a useful 
adjuvant. Local procaine injections are occa- 
sionally successful in some hands. However, a 
very acute and painful flare-up of symptoms 
usually results from procaine infiltrations; 
when such a reaction occurs, the result is usu- 
ally poor. Many people favor the support of 
the wrist in the cock-up position in order to 
relieve the strain on the extensor tendon origin. 

Various specific manipulations under anes- 
thesia have been described. Basically, these 
attempts are to convert what is believed to be 
a partial tear of the extensor tendon into a 
complete and painless tear. Mills forces the 
elbow into extension while the wrist and fingers 
are flexed and the forearm is fully pronated. 
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ment t elbow, known also as radiohu- 


Cyriax extends the elbow with the forearm in 
supination and forcibly adducts it. 

Certain intractable cases must be explored. 
Occasionally, a small bursal sac is found be- 
tween the external epicondyle and the common 
extensor tendon origin. Excision of this results 
in complete relief. When a bursal sac is not 
found, the surgery involves a scratching of the 
origin of the tendon over the humeral epicon- 
dyle. Watson-Jones has described it as ‘‘a hen 
scratching in the barnyard.” Surgery usually 
results in complete and permanent cure. 

The success of hydrocortisone in the 
local inhibition of mesenchymal proliferation 
prompted us to use it in five cases of tennis 
elbow. No other adjuvant therapy was given 
to these patients. In four cases relief was 
dramatically obtained. One patient failed to 
respond to two injections of hydrocortisone. 


CASE REPORTS 


Case 1. C. M., a sixty-four year old white 
man with pain and tenderness over the right 
elbow was seen. There was aching discomfort 
about this right elbow on its lateral aspect for 
about a year. A few weeks before he consulted 
us it had been particularly aggravated as a 
result of trout fishing. A single injection of 25 
mg. (1 cc.) of hydrocortisone was given into the 
lateral aspect of the right elbow on the tender 
area. There was a complete subsidence of symp- 
toms within a few days. 

Case ul. J. W. H., a thirty-one year old 
white man was seized with a typical tennis 
elbow syndrome of the right upper extremity 
on September 2, 1952. There was tenderness 
over the lateral epicondyle of the right hu- 
merus. A single injection of 25 mg. (1 cc.) of 
hydrocortisone was placed directly into the 
common extensor tendon at the most tender 
spot. His symptoms were completely relieved 
within several days. 

Case 11. Dr. J. B. first consulted us on 
January 24, 1952. He stated that on January 
5, 1952, he had bumped his right elbow against 
the edge of a door. It was described as affecting 
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the outer aspect of the olecranon process. He 
claimed that while using a dental forceps con- 
siderable pain occurred over the outer aspect of 
his right elbow. The pain was aggravated by 
flexion of the elbow and on twisting move- 
ments of the forearm. Examination disclosed a 
definite swelling over the lateral epicondyle of 
the humerus between the epicondyle and the 
olecranon. Forced extension of the forearm 
with wrist flexion produced pain over this 
lateral epicondylar area. Twenty-five mg. (1 
cc.) of hydrocortisone was given into the tender 
area with gradual remission of symptoms and 
a considerable amount of relief during the next 
week. When seen again on February 14, 1952 
there was no further palpable thickening and 
only a little bit of tenderness on the posterior 
aspect of the lateral epicondyle of the humerus. 
There was no further pain on motion. He was 
able to carry on his dental work without 
difficulty. 

Casetv. W. F., a thirty-five year old white 
woman was seen in July, 1952, with a typical 
picture of tennis elbow of the left upper ex- 
tremity. The elbow pain had been present for 
two months. There was tenderness over the 
lateral epicondyle with pain over the lateral 
epicondyle on clenching the fist and flexing the 
wrist. Previous treatment had consisted of 
physical therapy, x-ray therapy and _ procaine 
infiltrations. These had been of no help. She 
was given 25 mg. (1 cc.) of hydrocortisone into 
the tender area of the left elbow. There was 
some increase in soreness for twenty-four hours 
following the injection, but within one day 
there was marked improvement of symptoms 
which lasted for two weeks. At the end of two 
weeks she had a return of symptoms which 
were not as severe as had been previously 
noted. The second injection of 25 mg. (1 cc.) 
was given with no improvement. Physical 
therapy was reinstituted. There was good 
response to physical therapy after four weeks. 

Casev. W.M., a forty year old white man 
with a typical story of tennis elbow of about 
six weeks’ duration was given one injection of 


25 mg. (1 cc.) of hydrocortisone and one week 
later there was marked improvement. Two 
weeks later there was full improvement. At the 
end of four weeks there was no further diffi- 
culty and he was discharged. 


COMMENTS 


Five cases of tennis elbow were treated with 
the local instillation of 25 mg. (1 cc.) of hydro- 
cortisone. Dramatic relief was obtained in four 
cases. One case did not respond to the injection, 
but gradually subsided on further conservative 
treatment. The rationale of using hydrocorti- 
sone locally in the region of the external epi- 
condyle is the inhibition of fibrous tissue for- 
mation. It is believed that tennis elbow is 
basically an incomplete tear of the origin of the 
extensor muscles of the forearm from the lateral 
epicondyle. Repeated attempts at repair are 
constantly interrupted by further functional 
trauma. Hydrocortisone, by inhibiting granu- 
lation tissue formation, interrupts the vicious 
cycle of attempts at repair in the face of re- 
peated functional stress, with secondary vascu- 
lar and nerve reactions. It would also be logical 
to suppose that in these few cases, in which a 
possible radiohumeral bursa existed and had 
become inflamed, the local injection of hydro- 
cortisone in and around the bursal area would 
give similar effects at the lateral epicondyle to 
those observed elsewhere; hence its use in the 
radiohumeral bursitis variant of tennis elbow 
would be indicated. 
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the DAXALAN-DOME-PASTE BANDAGE TECHNIQUE 
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(2) Combat local infection and stimulate 
healing with thick application of 
DAXALAN in the center of the ulcer 

and surrounding areas. 
DOMEBORO TABS is listed as “BUROW'S @ Overcome venous insufficiency, 
SOLUTION-DOMEBORO TABS”, on Page 376, ‘statis and edema by wrapping 


in the “Manual of Dermatology’—issued un- 
der the auspices of the National Research DOME-PASTE BANDAGE (Un- 


Council and is recommended to be used wher- na’s Boot) around the entire leg 
ever Burow’s Solution is indicated. to supply compression. 


fa) DOME CHEMICALS, INC. 


109 W. 64th STREET, NEW YORK 23, N. Y. 


Makers of the Soothing, Modernized Form of Burow’s Solution 
DOMEBORO—Tablets * Powder * Packets * Ointment 


YARDSTICK QUALITY 


...more than 20 years long! 


The name Deknatel has been recognized as 
the Yardstick of Quality in surgical silk for 
more than 20 years. The reason for this lies 
in the unusual tensile strength of the suture 
material — the constant uniformity of diam- 
eter — and its extreme pliability. Deknatel 
Surgical Silk is moisture and serum resistant 
—non-absorbable, non-capillary, and non- 
slipping. The unvarying quality and uni- 
formity of Deknatel Sutures have won the 
confidence of surgeons everywhere. J. A. 
Deknatel & Son, Queens Village 29,L.1., N.Y. 


Sold by Surgical-Hospital Supply Houses. 


DEKNATEL sutures 
The First and Still The First 
OTHER DEKNATEL PRODUCTS—DEKNATEL SURGICAL NYLON, MINIMAL-TRAUMA NEEDLES WITH ATTACHED SUTURES, NAME-ON BEADS 
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fructose 


intravenous 


infusion... 
now, for the 
first time, 
available 
lor general 
clinical 


Lise 


Levugen 10% in Water is avail- 
able in 1 liter (1000 cc.) flasks, 
containing 100 Gm. of Levugen 
(Fructose, Mead), approximately 
400 calories. 


evugen 


(FRUCTOSE, MEAD) 


The advantages of fructose for intravenous infusion have long been 
recognized. But limited availability of pure fructose has prevented 
its general clinical use. Now, extensive research in carbohydrate 
chemistry by Mead Johnson & Company has resulted in a practical 
and economical method of producing pure fructose. As Levugen 10% 
in Water, it is available for intravenous use. 


Levugen (Fructose, Mead) can be infused much more 
rapidly than dextrose, with better retention and less 


disturbance of Muid balance. 


Since Levugen is removed from the blood very rapidly, it does not 
produce high hyperglycemic levels or spill over into the urine in 
significant amounts even when it is infused in fairly high concentra- 
tion. Levugen can therefore be given much more rapidly than dex- 
trose, with less loss of calories through glycosuria. A liter of Levugen 
10% in Water can be given in the same time as a liter of 59% dextrose. 


Clinical Advantages of Levugen 

© More rapid provision of calories 

@ Less loss of calories through glycosuria 
@ More rapid formation of liver glycogen 
@ Less disturbance of fluid balance 

@ Shorter infusion time, with less discomfort for the patient 
@ Less time and trouble for hospital personnel 


can be infused more rapidly” 


Levugen 


(FRUCTOSE, MEAD) 


MEAD JOHNSON & COMPANY , EA 


Evansville 21, ind., U.S.A. 
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THE NEW YORK POLYCLINIC 


MEDICAL SCHOOL AND HOSPITAL 


(ORGANIZED 1881) 
(The Pioneer Post-Graduate Medical Institution in America) 


UROLOGY 


A combined full time course covering an academic year (8 
months). It comprises instruction in pharmacology; physiology; 
embryology; biochemistry; bacteriology and pathology; practical 
’ work in surgical anatomy and urological operative procedures on 
the cadaver; regional and general anesthesia (cadaver), office 
gynecology; proctological diagnosis; the use of the ophthalmo- 
scope; physical diagnosis; roentgenological interpretation; electro- 
cardiographic interpretation; dermatology and syphilology; 
neurology; physical medicine; continuous instruction in cysto- 
endoscopic diagnosis and operative instrumental manipulation; 
operative surgical clinics; demonstrations in the operative instru- 
mental management of bladder tumors and other vesical lesions 
as well as endoscopic prostatic resection. Attendance at depart- 
mental and general conferences. 


PROCTOLOGY AND 
GASTROENTEROLOGY 


A combined course comprising attendance at clinics and lectures; 
instruction in examination, diagnosis and treatment; witnessing 
operations; ward rounds, demonstration of cases; pathology; 
radiology; anatomy; operative proctology on the cadaver; at- 
tendance at departmental and general conferences. 


FOR INFORMATION ABOUT THESE AND OTHER COURSES ADDRESS 
THE DEAN, 345 West 50th Street, NEW YORK 19, N. Y. 


COOK COUNTY 


OBSTETRICS AND 
GYNECOLOGY 


A full time course. In Obstetrics: lectures, prenatal clinics; 
witnessing normal and operative deliveries; operative obstetrics 
(manikin). In Gynecology: lectures, touch clinics; witnessing 
operations; examination of patients pre-operatively; follow-up in 
wards post-operatively. Obstetrical and gynecological pathology. 
Anesthesia. Attendance at conferences in obstetrics and gyne- 
cology. Operative gynecology (cadaver). 


ANESTHESIA 


A three months full time course covering general and regional 
anesthesia, with special demonstrations in the clinics and on the 
cadaver of caudal, spinal, field blocks, etc.; instruction in in- 
travenous anesthesia, oxygen, therapy, resuscitation, aspiration 
cool attendance at departmental and general con- 
erences. 


GRADUATE SCHOOL OF MEDICINE 


Postgraduate Courses—1953 


SURGERY—Intensive Course in Surgical Technic, 
Two Weeks, starting August 3, September 14, 
September 28 
Surgical Technic, Surgical Anatomy & Clinical 
Surgery, Four Weeks, starting August 3 
Surgical Anatomy & Clinical Surgery, Two 
Weeks, starting August 17 
Basic Principles in General Surgery, Two Weeks, 
starting September 21 
Surgery of Colon & Rectum, One Week, starting 
September 21 
General Surgery, One Week, starting October 5 
General Surgery, Two Weeks, starting October 12 
Thoracic Surgery, One Week, starting October 12 
Esophageal Surgery, One Week, starting October 19 
Breast & Thyroid Surgery, One Week, starting 
October 26 
ices Surgery, Ten Hours, starting October 


Fractures & Traumatic Surgery, Two Weeks 
starting October 26 

GYNECOLOGY—Intensive Course, Two Weeks, 
starting September 21 


Vaginal Approach to Pelvic Surgery, One Week, 
starting August 31 

OBSTETRICS—Intensive Course, Two Weeks, start- 
ing October 5 

MEDICINE—Intensive General Course, Two Weeks, 
starting September 28 
Electrocardiography & Heart Disease, Two Weeks, 
starting October 12 
Allergy, One Month and Six Months, by appoint- 
ment 

CYSTOSCOPY—Ten-Day Practical Course starting 
every two weeks 

UROLOGY—Intensive Course, Two Weeks, starting 
September 28 


TEACHING FACULTY—ATTEN DING STAFF 
of Cook County Hospital 


Address Registrar, 707 South Wood Street, Chicago 12, Illinois 
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7 IMPROVED PLUG-IN TIP 
pre-strains blood, plasma or serum 
before it reaches filter. Needle-sharp 
canula point penetrates stopper of 
any universal container. No separate 
sterile perforating needle required. 


AND BLOOD 


ag 


MONEL METAL FILTER 

permits rapid administration because 
of its larger filtering surface. More 
uniform mesh of metal filter screen 
assures more dependable filtration. 


+ 


as anew, FLEXIBLE PLASTIC HOUSING 
of filter chamber solves clogging 
* problem. If canula or filter clog, 


a few squeezes of the non-wettable . 
plastic housing restores free flow of 
blood—and in a few seconds. No need 
to dismantle and reassemble 
equipment, no need for a new 
venipuncture. 


it, 
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ast ae The Abbott Blood Recipient Set is completely disposable, comes 
in an easy-to-store package and is sterile, pyrogen-free and ready to use. 
in Have your Abbott representative demonstrate it. Or write 4: 
us direct: Abbott Laboratories, North Chicago, Illinois. 


investigate 


the complete ABBOTT 1. V. LINE 


| 
Equipment 
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49 West 45th Street, New York 36, New York 


MODERN DRUG 


AND THERAPEUTIC 
PUBLISHED EVERY 3 YEARS; MODERN DRUGS 


Dramatic proof of the finger tip reference 
value of THE MODERN DRUG ENCY- 
CLOPEDIA and its bi-monthly supplement- 
ary service, MODERN DRUGS, comes direct 
from 3,000 of their 50,000 doctor and druggist 
users. Results of an independently* conducted 
reader-research effort show overwhelming de- 
pendence upon this quick reference service— 
complete from description to prescription for 
authoritative data on new ethical drugs. Com- 


THE MODERN DRUG ENCYCLOPEDIA 
is handsomely bound in red fabricoid. Contains 1500 
pages, size 6" x 9%" x 2%". POSTPAID, $15** 
U.S.A.; $18 FOREIGN 


«EDITED BY 
MARION E. HOWARD, 


MODERN DRUGS SUPPLEMENTS 


are now sent every 60 days FREE to every encyclopedia sub- 
scriber. Keeps you up-to-date between editions. Complete with 
cumulative index for accurate reference to all new products 
therapeutically and alphabetically. 


DRUG PUBLICATIONS, INC. 


Yale Univ 


4 

PENS 

= 

| 

M.D., F.ACP. 4 


see Medern Drug Encyclopedia and Th Index 


by another glam of 
of Lquid should 
Supply: METAMUCIL (C A )—Powder—Packages, 4 05, 6 os, Ib. 
METANDREN: Androgen therepy (Cie) 


Chemical Name: 
Formula: 


Deeription: The pure, eyathetuc, methy! ester of the sterond testosterone, with 
marked androgeme propertes than testosterone when 
water, eoluble va aleohol, ether and other organic enivents 


for 


or more tare by ebeorption 


Encyclopedia 


SUPPLEMENTS EVERY 60 DAYS 


pletely rewritten, the new 5th Edition of 
THE MODERN DRUG ENCYCLOPEDIA 
lists nearly 4,000 ethical drugs (including 
1,500 brand new listings) of 175 manufac- 
turers. Each listing includes latest composition, 
action, use, supply, dosage, caution and contra- 
indication of the drug. Here is data that you, 
too, will find indispensable for saving time, 
without sacrifice of an authoritative source. 


FINGER TIP DESCRIPTIONS 
AUTHORITATIVELY COMPILED IN 
SEVEN SPECIAL SECTIONS 


e Drugs 

e Biologicals 

e Allergens 

e General Index 

e Therapeutic Index 
e Manufacturer's Index 


featuring for the first time | \yame 


TYPICAL 


“COMMENTS 
from 
USERS. 


With new drugs and ions coming with in- 
creased frequency and volume, a book such as Modern 
Drug Encyclopedia is indispensable. 

New York, New York 


I have owned every edition of your encyclopedia 
except the first. Would have bought it but did not 
know this book was printed. If the physicians of 
this country and Canada and some of the foreign 
countries knew its value, you would have been able 
to sell twice as many or more books per year. 


Memphis, Tennessee 


I like Modern Drugs because it gives honest pharma- 
cological information; because it frequently gives 
contra-indications and dangers; because it describes 
members of a similar group in similar or identical 
terms. I would find it hard to practice without it. 


Green Bay, Wis. 


I have Modern Drug Encyclopedia and use the 
journal as supplement, thus at my finger tips I have 
information on new drugs. 


York, Pa. 


I don’t see how a physician can know what other 
physicians prescribe for patients without this. It is 
an almost indispensable (not quite) adjunct to my 
practice. 


Washington, D.C. 

I find the bound book (present 5th Edition) most 
valuable. 

White Plains, N.Y. 


One of my most valuable books and used more often 
than any other that I have. 


Lincolnton, N.C. 


INC. 

49 West 45th Street, New York 36, New York 

Enclosed is the sum of fifteen dollars ($15**U.S.A.) for which please send 
me postpaid the new Fifth Edition of THE MODERN DRUG ENCYCLOPEDIA 
AND THERAPEUTIC INDEX and MODERN DRUGS. (New York City resi- 
dents please add 3% for sales tax.) 


— M.D. 


o Self Pronouncing Drug Listings ADDRESS 


Generic Name Index CITY 


ZONE STATE 


**includes three-year supplementary service at $3 per year. 


* AUDIENCE ANALYSTS, Phila., Pa. 
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———- are increasing more rapidly in 
number than males in most areas of the 
world, statisticians of the Metropolitan Life 
Insurance Company report. This trend is seen 
not only in countries where males are still in 
the majority, but also where females have long 
had superiority in numbers. Females now out- 
number males in almost all the European 
countries, the statisticians point out. This is 
particularly true in the Iron Curtain countries, 
where Eastern Germany, with 743 males for 
every 1,000 females, has the greatest imbalance 
of the sexes in Europe and probably in the 
world. The other satellite countries, except 
Bulgaria, also show relatively low ratios of 
males to females. 

No post-war figures are available for the 
Soviet Union, but there is good reason to be- 
lieve that it has a considerable deficit of males. 
In 1939 the ratio there was 920 males for every 
1,000 females. With the heavy losses suffered 
by the Soviet Union in World War II, it is 
likely that the ratio is even lower now. On our 
side of the Iron Curtain, Austria and Western 
Germany have the largest deficit of males. In 
Finland, France, Spain and the British Isles 
the number of men is also well below that for 
women. 

Emigration has been one of the major his- 
toric factors in depleting Europe’s male popu- 
lation, at the same time building up surpluses 
of men in the New World. At the turn of the 
century there were 1,044 males for every 1,000 
females in the United States, and males main- 
tained their numerical superiority until recent 
years. In Australia and New Zealand, relatively 
newly settled areas, men are still in the majority 
by a slight margin. 

“The situation in Africa and Asia is more 
difficult to determine,” the statisticians con- 
clude, “‘since large parts of these continents 
have never been fully enumerated. The coun- 
tries for which figures are available show a 
mixed picture. Egypt, Japan and Korea have 
more females than males. On the other hand, 
the Union of South Africa, India, Pakistan and 
the Philippine Islands have more males than 
females. In some of the Far Eastern countries 
the female population is reduced by infanticide 
and by a very high maternal mortality. There 
is also a tendency in that part of the world to 
underenumerate females in their censuses.” 


E list a few new books which we can 

recommend to those who might be inter- 
ested in a particular subject, or who might wish 
to add one or more volumes to their library. 
We receive many books for listing or review. 
Many are of minor importance; others are so 
below par we just pass them by. We make it a 
practice not to criticize a worthless or common- 
place work adversely—we simply ignore it. 
Those books we list we believe, or are advised 
by those who are in the “know” in a particular 
field, are above average and we recommend 
them for your consideration. 

The Macmillan Company has brought out a 
large volume (1,253 pages), The Management of 
Abdominal Operations. It is edited by Rodney 
Maingot, F.R.C.s., and is presented in three 
parts, some thirty-three authors having written 
its forty-seven chapters. There is an index of 
names, an index of subjects, 532 illustrations in 
328 figures, and references at the chapter end- 
ings. This is a work every young surgeon should 
possess and every old, established surgeon 
should have in his library. To our way of think- 
ing we could compare this monumental work 
with the latest edition of Webster’s New Inter- 
national Dictionary—in our estimation the best 
workable dictionary published to date. Price: 
$24.00. 

A worth while small book, Surgery of the 
Esophagus, by R. H. Franklin, M.B., B.s., 
F.R.C.S., has been published by the Williams 
& Wilkins Company. It is illustrated, with 
some of the illustrations in color. It boasts of 
references at chapter endings and a workable 
index. If interested in this subject, it would pay 
dividends to possess a copy. Price: $8.50. 


—— new instruments designed to give 
the combined benefits of oxygen and medi- 
cation to patients with silicosis, emphysema or 
similar diseases have been presented by the 
Berks County Allergy Committee to the three 
Reading, Pennsylvania hospitals. A 1952 cam- 
paign provided funds for purchase of the 
“MSA Pulmonary Ventilators,” a develop- 
ment of Mine Safety Appliances Company, 
Pittsburgh, Pa., through Capitol Surgical 
Supply Co., Harrisburg. Oxygen flows under 
pressure through the hose, picks up medication 
and carries it through the facepiece to the 
patient’s respiratory system. 


(continued on page 44) 
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The Surgeon's Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


SPECIALISTS RADIUM 


NEEDLES ond pins... NEEDLES and pins— ‘ 
COCHRANE has the Sharps and the Thins! R A D O Ni 
Particularly the ‘“‘hard-to-get’’ needles and sizes of 


Lane’s, Bunnel’s, Grieshaber, Kalt Corneal, Abscis- 


ion, Adson Scalp, Adson Brain, Milli 8—with om 
COCHRANE THE RADIUM EMANATION CORP. 
PHYSICIANS’ SUPPLIES, INC. GRAYBAR BUILDING, NEW YORK 17, N. Y. 
133 E. 58th St., N. Y. 22—PLaza 3-5533 (4, 5) MURRAY HILL 3-8636 


METACARPAL and THUMB FRACTURES 


NEW TREATMENT 
NOW 
AVAILABLE 


GOLDBERG METACAR- 
PAL SPLINT. A closed meth- 
od of treating all types of Met- 
acarpal Fractures including the 
Thumb. 


Write for Literature and Reprints. 


AMERICAN ORTHOPEDIC APPLIANCES 
P. O. Box 31 Spainoristp, Mass. 


PRESSO®-L 


PRESSO® 


All Cotton Elastic Bdgs. | Rubber Reinforced Cotton Colostomy and lleostomy Patients 
Elastic Bandages 
PRESSO®-LASTIK find MORE convenience and LONGER 
Elastic Surgical Adhesive Tape Flesh Colored service with 
CONTURA® PRESSOPLAST® 
“4 Medicated Gauze Bandages __ Elastic Adhesive Bandages PERRY APPLIANCES 
CRURICAST HARD-COATE® » BAGS, an 
Zinc Gelatine Bandages Plaster of Paris Bandages 
(Unna’s Type) Splints oun in appliances, 


Write for folders showing complete 
line. 


Order from your dealer today: 


Send for authoritative reprints on the treatments of 
varicosities and accompanying complications. 


MEDICAL FABRICS CO., INC. 
10 Mill Street * Paterson, N. J. 


MURLE PERRY 


3803 East Lake Street 
Minneapolis 6, Minn. 


STRYKER FOR YOUR PROTECTION 
CAST 
CUTTER MANUFACTURER OF 


COLLISON 
SURGICAL PRODUCTS 


Cuts a window, bi-valves, or removes an entire cast 
quickly, safely and easily. Cuts toughest plaster in 
just a few seconds. Spares patient needless pain and 
discomfort. Sturdily built for dependable service. 
STRYKER WALKING HEEL makes 
walking cast easier to apply, more 
comfortable to wear. SURGICALLY KLEAN 
, 3616 FALLS ROAD TELEPHONE 


ORTHOPEDIC FRAME COMPANY BALTIMORE 11, MARYLAND = HOpkins 4575 
Kalamazee, Michigan The Surgical Engineering Company, Inc. 


In answering advertisements please mention The American Journal of Surgery 
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(continued from page 42) 


EDICAL educators must restructure the 

entire medical curriculum to meet the 
changing health needs of today, according to 
Dr. George Packer Berry, dean of Harvard 
Medical School and a member of the Board of 
Directors of the Commonwealth Fund, writing 
in the March issue of The Journal of Medical 
Education. Dr. Berry names freedom of oppor- 
tunity for good health as a basic human right 
and declares ‘“‘that this opportunity for good 
health should be provided for all is an insistent 
and growing demand.” This movement must 
come from the medical profession itself and 
properly starts with the education of future 
doctors. Dr. Berry goes on to say, “‘Let us not 
forget that if we do not do some very hard 
thinking and acting right now, some one whom 
we believe to be less competent than we will 
do the acting for us without thinking. If we 
believe that we are the best architects, it is up 
to us to produce the plans.” 

After outlining some of the plans for active 
revamping of the medical curriculum now 
under way, Dr. Berry describes a six-year pro- 
gram of Teaching Institutes to be sponsored by 
the Association of American Medical Colleges. 
The purpose of the Teaching Institutes will be 
to examine the medical curriculum critically to 
determine what changes should be made to 
bring it up-to-date. 

Advances in medicine have increased life 
expectancy by a third since 1900, says Dr. 
Berry, and in so doing have contributed to the 
creation of new and difficult problems which 
medicine must help to solve. Medicine must 
train men to serve the whole patient rather 
than merely to cure disease or aid disabilities. 
This calls for extensive revision of the medical 
curriculum. 

The first AAMC Teaching Institute will be 
held next fall at Atlantic City, N. J., immedi- 
ately preceding the 64th annual meeting of 
the Association of American Medical Colleges, 
October 26-28. The areas covered will be the 
teaching of physiology, biochemistry and phar- 
macology. Every medical school in the country 
will be invited to participate. Future confer- 
ences will cover pathology, microbiology, im- 
munology and genetics; anatomy, histology, 
embryology and anthropology; medical ecol- 
ogy; clinical teaching, including the internship; 
specialty training and the continuing education 
of the physician. 


Dr. Berry indicates that many medical 
schools have already undertaken programs to 
revise their curricula. He cites Western Reserve 
University, where a new curriculum was in- 
augurated this fall and is being watched with 
interest by medical educators. Other schools 
mentioned as conducting experiments in their 
curriculum include Harvard, the University of 
Tennessee, Boston University, the University 


of Colorado and Cornell. 


HE Atlas of the Skeletal Development of 

the Rat, Normal and Hypophysectomized, 
was ready for publication in May. It was pub- 
lished by the newly established American Insti- 
tute of Dental Medicine, which is a non-profit 
organization incorporated under the laws of the 
State of California. It will be published in origi- 
nal 844” x 11” double weight, glossy contact 
prints with a text of approximately 45 pages. 
The edition will be limited to 300 copies. 


HE three winners of the 1952 seventh 

annual Schering Award competition among 
medical students have been announced by 
Dr. M. William Amster, chairman of the award 
committee. One award of $500 was presented 
to Edward Allen Jones, a sophomore at 
Meharry Medical College, Nashville, Ten- 
nessee, for the outstanding paper on “Steroid 
Hormones in Geriatrics.” The $500 award for 
the outstanding paper on “The Topical Uses of 
Antihistamines” was given to Seymour Cohen, 
senior medical student at the State University 
of New York at Syracuse. Another $500 award 
goes to William Howard Spencer, junior at the 
School of Medicine, University of California 
Medical Center, San Francisco. His winning 
paper is entitled ““Chemotherapy of the Eye.” 


| og ORS are urged to make arrangements 
as soon as possible to attend the Sixth 
Pan-Pacific Surgical Congress to be held in 
Honolulu, Hawaii, October 7-18, 1954. An out- 
standing program, including sessions in all 
divisions of surgery and related fields, promises 
to be of interest to all doctors. For further 
information, write to Dr. F. J. Pinkerton, 
Director General, Pan-Pacific Surgical Asso- 
ciation, Suite 7, Young Hotel Building, 
Honolulu, Hawaii. 


(continued on page 46) 
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The Surgeon’s Mart 


When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


STRYKER Portable 
Suspension Traction Frame 


For fractures of the femur in infants 
and children. Designed for Bryant 
traction and to simplify reduction. 
Fully adjustable for children up to 
seven years. Child can be taken home 
several weeks earlier. 


ORTHOPEDIC 


Close-Up of 
Eye Taken 
with New 
Exakta 
Camera. 


FRAME 
COMPANY New Model Diaphragm 
Kalamazoo, Michigan 35-mm. EXAKTA "VX" 


Single Lens Reflex Camera for 
Parallax-Free Surgical Photography 


The Exakta, with both regular and telephoto lenses, is widely used 
in hospitals for operation room photography. Its unique through- 
the-lens viewing system assures absolutely correct “‘on the subject” 
photographs during every step of the operation. In addition, this 
world famous medical camera is regularly used for preliminary, 
developmental, and end result pictures of patients; for copying 
X-Rays; and for making color transparencies of injuries and lesions 
—a necessity for recording and lecturing. 


NEW COMFORT NOW! 
Deodorizing 
Colostomy Protector 


Designed for patient's comfort. 
apparatus. Simple design; easy Microscope 
to keep clean. Refer patients or 
write for free descriptive folder 
and price list to: 


With f2.8 Zeiss Tessar ‘“T’’ Coated Lens with Pre- 


Write Dept. 500 for free descriptive booklet “‘E’’ on camera and 
accessories and brochure on close-up technique with the Exakta. 


EXAKTA CAMERA CO., 46 W. 29th St., N.Y. 1,N. Y. 


Exclusive Sales and Service Organization in the 
U.S.A. for Ihagee Camera Works, Germany 


ETNA Appliance & Equipment Co., Inc., Etna, N. Y. 


ORTHOPEDIC’S UNIVERSAL 
BONE DRILL Has Many Features IRE-CAST 
® Two-to-one gear ratio for accurate drilling. TRADE MARK 
es h rf — 
nothing THE ALL-PLASTIC CAST BANDAGE 
gloves. 
® Cannulated shaft for @ It's light, strong, porous 
@ it's X-ray transparent 
@ It’s unaffected by water 


Kirschner wires, Stein- 
man pins, long shank 
drills, screw driver bits. 
.035” to 14” capacity. 


Send for 124 page catalog “romnaee © Write for technics and prices 
ORTHOPEDIC EQUIPMENT COMPANY the TOWER COMPANY, Inc. 
. 300 Ft. Wayne St., Bourbon, Indiana P. O. BOX 3181 - SEATTLE, WASHINGTON 


®@ Six Inch Shank = Some ing hemorrhoidectomy), as an aid 
® Stainless Steel $50.00 


’ 
CAMPBELL LAMINECTOMY RONGEUR YOUNG'S piLators 
BITE SIZES Extremely useful in the treat- 
#3—114 x 3mm ment and prevention of con 
© Thru-Biting i x 5mm tracted anus (particularly follow- 


in perineal dissection and repair 


é A Complete Line of Surgical Instru- following delivery. 
7 : ments, Physicians Supplies & Sold only on prescription—ot your surgical dealer or ethical pharmacy 
; Equipment Order direct from: Adult Set sizes i, 1%, 2 3—for stretching anal sphincter. 

Daniel S Campbell Children’s Set sizes 0, 1, 144, 2—for preventing contracted anus. 


Size 3 and 4 drilled to take towel clamps—for use in perineal repair. 


CAMPBELL ASSOCIATES Write fer Linerature and Reprints 


460 h Street 
918 Race St. Cincinnati, Ohio F.E. YOUNG & CO. 
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—- 
— 
Se 
4 
| 
$279.80 
50.00 
24.00 
29.50 
= 


Outside the 


(continued from page 44) 


= by thirty leaders in the atomic 
energy field appear ina transcript released 
May 25, 1953, by the National Industrial Con- 
ference Board. The following recognized author- 
ities on medical and pharmaceutical applications 
of atomic energy are among those represented: 
Donalee L. Tabern, Head, Department of 
Radioactive Pharmaceuticals, Abbott Labora- 
tories; Dr. Bernard Roswit, Director, Radio- 
isotope Unit, U. S. Veterans Administration 
Hospital, Bronx; Dr. Edith H. Quimby, Asso- 
ciate Professor of Radiology, College of Physi- 
cians and Surgeons, Columbia University; 
D. A. McGinty, Laboratory Director in 
Physiological Research, Parke, Davis & Com- 
pany, and Charles Rosenblum, Head, Radio- 
activity Laboratory, Merck & Co., Inc. 

Subjects covered include medical and phar- 
maceutical applications of atomic energy, 
agricultural and food processing applications, 
current uses of atomic by-products in industry, 
the place of nuclear power in the nation’s power 
supply and problems of industrial participation 
in atomic power development. 


= are being taken to protect children 
from toxic paints and highly flammable 
clothing. This was announced today by Vice 
Admiral George F. Hussey, Jr., managing 
director of the American Standards Associ- 
ation. The Association’s Sectional Committee 
on Hazards to Children has authorized tech- 
nical subcommittees to set up safety standards 
on the proper identification of non-toxic paints 
and on the flammability of children’s clothing. 
While most manufacturers of children’s toys 
and furniture use non-toxic paints on their 
products, the New York City Health Depart- 
ment has reported a number of illnesses and 
deaths of children who have chewed paint from 
such articles. 

The Committee brought out that poisoning 
from the direct contact with painted surfaces 
generally involves objects which have been 
repainted in the home with paint not intended 
for the purpose. The technical group in this 
area, to be appointed, will determine which 
ingredients of paints are safe from a toxicolog- 
ical viewpoint. The labeling of paints as being 
“safe” will indicate that surfaces painted with 
these products, if chewed, should not cause 
poisoning by the paint. The subcommittee 
which will investigate the question of flamma- 


bility of children’s clothing will make use of an 
existing American Standard Test Method for 
Flammability of Clothing Textiles. (This test 
method has Class I flammability require- 
ments.) Textiles conforming to Class I under 
this test method are considered of normal 
flammability, that is, having no unusual 
burning characteristics. 


from tuberculosis among the na- 
tion’s 88,000,000 life insurance policy- 
holders fell to an all-time low mark in 1952, 
indicating how effective has been the battle 
against this long-time scourge, the Institute of 
Life Insurance reports today. At the same time, 
deaths from heart disease among U.S. policy- 
holders reached a record high. Heart disease 
was the No. 1 killer last year, accounting for 
well over half of all policyholder deaths. Tuber- 
culosis, killing nearly one-fourth fewer policy- 
holders than it did the year before, showed the 
greatest percentage drop of any year on record 
and accounted for only about 2 per cent of total 
deaths. The current death rate from this cause 
is a small fraction of the rate at the turn of the 
century. 

The death rate among policyholders, all 
causes combined, held at about the same low 
level of the past several years. It was 6.4 per 
1,000, the same as the year before. The all-time 
low was 6.3, recorded in 1950. The 1952 rate 
was I1 per cent under the average of the Forties 
and 23 per cent lower than the average of the 
Thirties. 


ARKE, DAVIS & COMPANY announced 

a new series of advertisements will be ad- 
dressed to the general public on the importance 
of prompt and proper medical care. Ralph G. 
Sickels, director of advertising and public rela- 
tions for the pharmaceutical firm, explained 
that the central theme will be: “In the hands 
of your physician, you’re in good hands.”’ The 
advertisements, he added, will emphasize that 
medical science has a vast store of new knowl- 
edge, and that this knowledge is constantly 
increasing through worldwide research. Al- 
though Parke, Davis has been stressing the 
“See Your Doctor” theme in its national 
advertising for twenty-five years, the new 
series will present copy and layout which are 
not only different but also unusually fresh, 
provocative and effective. 


(continued on page 48) 
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When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
facturers listed below ready to serve you. For your guidance when purchasing supplies we submit this list. 


dura-sharp 


stainless steel needles 


will keep their keen cutting edge even after 
many sterilizatious — the chrome-plated hub fits all U. S. 
standard syringes. Always specify VIM. 


MacGregor Instrument Company Needham 92, Massachusetts 


PADGETT-HOOD 
ELECTRO DERMATOME 


Accurate and uniform grafts of any width up to FOUR 
inches and to any length. A single Surgeon using but one 


Be Re E sc a & Ww hand can operate this simple instrument without assistance 


Concave cross-slot with 
or without pilot point. 


. KANSAS CITY ASSEMBLAGE CO. 


816 Locust Street Kansas City, Mo 


MANUFACTURING CO., WARSAW, IND. 


Write to us today for detailed information 


LICHTOR BONE CLAMP Disintegrating 


Combines LOWMAN with retracting AL t S i N T = T U 4 E 


feature 
For Safer Gastrectomy 


Two Sizes 
Write for details and prices 
Everything for the INDUSTRIAL and 
ORTHOPAEDIC Surgeon. 


SIEBRANDT FRACTURE EQUIPMENT INC. 
1012-14 Locust 
KANSAS CITY 6 MISSOURI 


Reduces hazard of duodenal 

stump disruption. Smoother post- 
operative convalescence. Disintegrates and 
discharged in 5 to 7 days post-operatively. 
Contains barium sulfate for x-ray purposes. 
Available at your Surgical Supply House. 


Write for Literature 


SEAL-INS LABORATORIES 
2857 East 11th Street, Los Angeles 23, Calif. 


of CHLOROAZODIN U.S.P. 
An Effective Anti-Bacterial Agent in 


TRAUMATIC WOUNDS « DIABETIC GANGRENE 
INFECTED ULCERS + DRAINING SINUSES 


1935 "952 strongly deodorizing PA-I1 


AZOCHLORAMID IN TRIACETIN 1:500 
For moistening dressings and packings 


AZOCHLORAMID SALINE MIXTURE 
To prepare isotonic saline solution 1:3300 for 
irrigation, hot soaks, compresses, etc. 


Non-toxic to tissue — Virtually non- 
irritating. Non-staining — Odorless — 
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ECIPIENTS of the first six two-year 
Lowell M. Palmer Senior Fellowships in 
the Medical Sciences totalling $88,000 were 
announced by Dr. Walsh McDermott, Asso- 
ciate Professor of Medicine, Cornell Medical 
College, and Dr. Geoffrey Rake, Medical 
Director, E. R. Squibb & Sons, Chairman and 
Vice Chairman, respectively, of the Selection 
Board of the Lowell M. Palmer Fund. 
The Fellows and their specific fields are: 
Dr. Joseph Dancis, New York University 
College of Medicine (Physiology of Newborn) ; 
Dr. Franklin W. Heggeness, University of 
Rochester, New York (Physiology of Gastro- 
intestinal Tract); Dr. Charles A. LeMaistre, 
Cornell University Medical College (Chronic 
Bacterial Infections); Dr. William R. Milnor, 
The Johns Hopkins University School of Medi- 
cine (Cardiovascular Research); Dr. David 
Karzon, University of Buffalo (Viral Infec- 
tions) and Dr. Maurice S. Raben, Tufts College 
Medical School (Pituitary Hormones). 


fe Lowell M. Palmer Fund was estab- 
lished this year by Carleton H. Palmer, 
retired Board Chairman of E. R. Squibb & 
Sons, as a private philanthropy in memory of 
his father. The fund is administered by Cornell 
Medical College. It is designed to provide 
substantial support for young medical teachers 
and research scientists of exceptional ability 
who have completed post-doctorate fellowships 
and deserve additional assistance in order to 
remain in full-time academic medicine. Fellow- 
ship awards will be made annually. 

Other members of the Selection Board are: 
Dr. Robert F. Loeb, Professor of Medicine, 
College of Physicians and Surgeons, Columbia 
University; Dr. Charles Janeway, Professor of 
Pediatrics, Harvard Medical School; Dr. 
Samuel B. Wortis, Professor of Psychiatry and 
Neurology, New York University College of 
Medicine; and Dr. A. McGehee Harvey, Pro- 
fessor of Medicine, Johns Hopkins University. 


7 age of the mother at pregnancy may 
endow the offspring with many character- 
istics, including either a susceptibility or a 
resistance to cancer, a Yale University geneti- 
cist has found. This was announced here by the 
American Cancer Society, which supports 
research by the scientist, Dr. Leonell C. Strong, 


Research Associate in Anatomy at the Yale 
School of Medicine. Dr. Strong, noted for his 
development of many famous strains of inbred 
mice, believes that these observations apply 
not only to the mice with which he has worked 
but to other animals and humans as well. 

A better understanding of resistance and 
susceptibility is important as it may possibly 
provide a means of controlling cancer. Dr. 
Strong has found that mice in late litters, that 
is from older mothers, are less susceptible to 
cancer than mice in early litters from the same 
mother. He and other scientists have shown 
that the mother’s age influences three dis- 
tinctly different kinds of malignancy: induced 
cancer of connective tissue, virus-caused cancer 
of the breast and leukemia. The first two types 
increase with the mother’s age while leukemia 
decreases. Other scientists, he points out, have 
found that some animals born early in the 
mother’s life live longer than those born later. 
In this phenomenon of longevity may lie the 
secrets of aging and susceptibility to cancer. 


NEW yardstick to measure worry was 
announced by a Duke University psy- 
chologist. Dr. Sanford Goldstone told the 
North Carolina Psychological Association of a 
“‘light-flicker”’ test to determine how worried 
a person is, and to study the relationship be- 
tween worry and fatigue, heart disease and 
other illnesses. Duke psychologists discovered 
the possibility of these applications in develop- 
ing the test as a new diagnostic tool to measure 
the effectiveness of psychiatric treatment. 
During the test, a patient sits facing a light 
in a darkened room. As the researcher raises 
and lowers the flicker rate of the light source, 
the patient tells him when the flicker turns into 
a steady glow or vice versa. 
The doctors actually are measuring anxiety, 
a psychiatric term used to describe a common 
nervous condition of excess worry, nameless 
fears and dreads, nervousness, tension, dis- 
turbed sleep and such physical symptoms as 
shortness of breath, rapid heart beat, dizzy 
spells and weakness. In a study of seventy-four 
normal and ill patients at Duke Hospital, 
doctors found that highly anxious people are 
less sensitive to flicker than more normal indi- 
viduals. The highly anxious person sees a 
steady light whereas more normal people usu- 
ally see a flicker. 


(continued on page 50) 
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POTENT ANESTHESIA 
in Itching and Surface Pain 
Via 20% Dissolved Benzocaine 


A rapid control of surface pain in 
many post-surgical conditions: Hemor- 
rhoidectomies, episiotomies, amputa- 
tions, removal of tape. Also to pre- 
vent pain in rectal and other ex- 
aminations and instrumentation. Avail- 
able **Clear’’ and ‘*With Chlorophyil."’ 
Send for 


TOPICAL ANESTHETIC OINTMENT 


ARNAR-STONE LABORATORIES, INC. 
!1316-A Sherman Ave. Evanston, lll. 
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When you are in need of surgical instruments or medical supplies you will find the dealers and manu- 
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Jayne Bryant 
SAFETY-CHECK BLANKET 


a COMFORT plus 

Mi SAFETY FOR 
ALL 
CONCERNED! 


The Jayne Bryant Safety-Check Blanket provides safety, comfort and more 
freedom of movement for confused, agitated, excitable or violent patients, 
either hospitalized or in home confinement. Write for complete information. 

Jayne Bryant SAFETY-CHECK BLANKET 
Dept. J.S., 7646 Vincennes Ave., Chicago 20, III. 


Dramatic New SKIN PROTECTANT 


Containing for the First Time—SILICONES* 
Adhesive—Moisture Repellent—inert 
To protect skin against maceration in 
colostomy drainage, ileostomy, cavernos- 
a tomy, proctitis, diabetic gangrene, etc. 
ILICOTE Effective in many cases formerly failures 
under accepted therapy. Said to outmode 

=| zinc oxide ointment, aluminum pastes, 
calamine, etc. 
<u ARNAR-STONE LABORATORIES, INC. 
= > 1316-A Sherman Ave, Evanston, Ill. 
*As described in Jl. Inv. Derm., 
17:125 (Sept. 1951) 


FREE SILICONE OINTMENT 


CONVENIENT WITCH HAZEL DRESSINGS — 
Tucks are ready to use 


discs of soft outing flannel, 
saturated with a solution con- 
taining witch hazel 50%, and 
glycerin 10%. Surgeons (and Nurses) 
like Tucks as a soothing sponge or dress- 
ing following anorectal and other oper- 
ations. Your patients will like Tucks, too! 
A trial supply of Tucks will be sent 
to you on request. ror 


Pharmaceutical N E i 


inneapolis 4, Minnesota 


The exclusive 
EDER-McCLURE 


EXAMINING TABLE FOR RECTAL 

AND ROUTINE EXAMINATIONS 
Patented proctological posi- 
tion recommended by special- 
ists provides comfort, yet pa- 
tient cannot move during in- 
strumentation. Priced lower, 
yet it is two tables in one. Con- 
verts in 30 seconds to a hand- 
some examining table. 


Write for Descriptive 
older 108 


EDER INSTRUMENT CO. 


2293 Clybourne St., Chicago 14, Illinois 


AT 50% BELOW REGULAR COSTS 


all merchandise on approval 
no payment unless perfectly satisfied 
write for illustrated catalog L 


AR | TAsurcicat COMPANY 


67 LEXINGTON AVE., NEW YORK 10, WN. Y. 


sELASTIC RIB BELTS FOR FRACTURED RIBS 


More comfortable and efficient than adhesive strapping. Made of 
the finest quality elastic webbing. Order through your dealer, or order 
direct with this ad. Delivered. Less 10% on orders of 12. 


SHIP TO: 
Large Adult. . .$2.75 each 
$2.50 each 
C) Medium Adult . $2.25 each 
$2.00 each 


LITTLE MFG. CO., BOX 202, WADESBORO, N.C. 


In answering advertisements please mention The American Journal of Surgery 
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PRIZE of $1,000, donated by the Kappa 
Delta Sorority, may be awarded annually 
by the American Academy of Orthopedic 


‘ Surgeons for the best research related to ortho- 


pedic surgery and performed by an American 
citizen in the United States. The selection will 
be made from publications after January 1, 
1951, or research presented to the Committee 
on Scientific Investigation of the American 
Academy of Orthopedic Surgeons before No- 
vember 1, 1953. Researchers interested in com- 
peting for the award are requested to secure 
further information from Dr. John J. Fahey, 
Chairman of the Committee on Scientific 
Investigation of the American Academy of 
Orthopedic Surgeons, 1791 West Howard 
Street, Chicago 26, Illinois. 


N July 1st more than 6,000 new doctors 
from U.S. medical schools will have 
begun internships at hospitals throughout the 
country. As a result of a national matching 
plan, now in its second year of operation, 95 per 
cent of the interns will complete their formal 
medical training at the hospital of their first or 
second choice, according to a report on the 
recently completed program in the April issue 
of The Journal of Medical Education. Eighty- 
five per cent of the students received their 
first choice internship. The national matching 
plan was set up last year to lessen difficulties 
caused primarily by the disparity between the 
number of internships and doctors available to 
fill them. The difference between the number 
of internships and available new doctors con- 
tinued this year at about the same rate. While 
6,033 students participated in the plan, some 
10,971 internships were offered. 


IATHERMY treatment of various ail- 

ments by institutions and physicians has 
become increasingly widespread in recent years. 
However, the operation of this equipment has 
created a problem of which many users may 
not be fully aware. When operating, many 
diathermy machines emit radio frequency 
energy upon frequencies which the Federal 
Communications Commission must keep clear 
of interference. Then, too, occasionally equip- 
ment is modified for special applications or 
experimental work and this may cause r-f 
emission outside of assigned frequency bands. 
For these reasons, the F.C.C. has expressed its 
intention of seeking out all offenders shortly. 


Accordingly, it is likely that any diathermy 
installations employing offending apparatus 
will receive notification to remedy the condi- 
tion at once. It is also possible that manu- 
facturers of such equipment will find them- 
selves in difficulty with their customers. While 
their current models may comply with F.C.C. 
regulations in every way, earlier but. still 
serviceable units of their manufacture may not. 
The crack-down was due to take place begin- 
ning June 30, 1953, the F.C.C. has indicated. 
Many offenders have already been located and 
patrolling mobile monitors with direction 
finders are locating more all the time. 


EANS of five medical schools have selected 

the most meritorious papers from their 
respective institutions and the students who 
submitted them will receive special Dean’s 
Awards from the Schering Award Committee. 
These prizes, $100 each, are the latest to be 
added in order to widen recognition among the 
increasing number of participants in the 
nationwide competition. Deans of schools with 
the most participants are invited to make the 
selections. 

The five winners, according to an announce- 
ment by Dr. M. William Amster, chairman of 
the Committee, are: Andrew H. Jackson, 
senior at Meharry Medical College, Nashville, 
Tenn.; Mrs. Virginia T. Kenney, junior at the 
University of Louisville; Raymond E. Hogg, 
senior at the Kansas University Medical 
School; John Edwin Holloway, junior at the 
College of Medical Evangelists, Loma Linda, 
Calif., and Hyman W. Fisher, junior at New 
York University’s Bellevue Medical Center. 


UKE UNIVERSITY will launch a new 
Medical Town-Hall for the people of 
Durham and the State, Dean W. C. Davison, 
of Duke Medical School, announced. The first 
program, a panel on polio, was held in Duke’s 
Page Auditorium Sunday, June 7th. Admission 
to all Duke Medical Town-Hall meetings will 
be free. Meetings will consist of a forum, with 
panel discussions or talks by medical experts 
and questions from the floor. “We realize that 
there are many questions the public would like 
to ask doctors but never have the opportunity 
to ask,” Dean Davison said. “They have a 
right to know as much as possible about medical 
problems and we are going to give them the 
opportunity.” 
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A SOAP PACKED WITH 


ANTISEPTIC POWER 


Maintains low bacteria count hours after 
use—will not irritate normal skin. Avail- 
able in liquid and bar form. Clinic proven 


LANCO ANTISEPTIC SOAP 
LANAIR Chemical Corp. 


236 W. North Ave. « Chicago 10, Illinois 


The Primer Bandage (moist) and the Dalzoflex GREER 
Bandage (elastic adhesive)—suggested in the 
Pressure Treatment of COLOSTOMY e GREER e 


Doctors! . . . Specify 


COMPACT COLOSTOPAY COMPACT 


Hastens patients’ hos- 
pital discharge. Pleases 
and — the patient 
completely without in- 
dividual fittings or any 
“extras” to buy. 

Your local Surgical 


Supply House carries 
Greer Colostomy Compacts 


JOHN F. GREER 


4020 Broadway, Oakland, Calif. 


LEG ULCERS, VARICOSITIES 


and other ailments of the extremities where pres- 
sure is indicated. It Costs no more to use the 
best! 


Catalog and Prices on Request 


Wedical Tue. 


5 North Wabash Avenue Chicago 2, Illinois 


In answering advertisements please mention The American Journal of Surgery 


afford a practical means of avoiding a waste- 
ful, inconvenient, time-consuming and ques- 
tionably scientific method of sealing and 
handling your supply of surgical solutions 
... and routinely checking the sterility of con- 
tents during long storage periods without 
breaking the hermetic seal. 


Wile 


1. Supply Conserva . provides dustproof seal 
for remaining fluid = only partial contents of a 
container are 

2. Supply Conservation .. . eliminates need to uti- 
lize gauze, cotton, paper, string or tape to effect make- 
shift seal of questionable efficiency. 

3. Supply Conservation .. . reduces possibility of 
breakage or chipping damage to lips of Fenwal 
containers. 

4. Supply Conservation .. . POUR-O-VAC SEALS’ 
are reusable . . . may be sterilized repeatedly . 
interchangeable for use with 500, 1000, 1500, 2000, 
3000 ml. FENWAL containers. 

*A product of Fenwal Laboratories, Inc. 
ORDER TODAY or write us for detailed information 
MACALASTER BICKNELL PARENTERAL CORP. 
243 Broadway Cambridge 39, Massachusetts 


‘Top of rubber collar depressed Air vent ¢ 
; produces the PRIMARY vacuum seal produces the, 


f 

Ait vent open 

SECONDARY. 


allows escape of 
Steam during 


vacuom seal, 
Sterilization 


Assures sterile 
pouring surtace. 


CONTENTS POUR FROM A STERILE LIP 


THE SOLUTION DESIRED AT THE INSTANT REQUIRED 


ai 
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2 enhance 


Upjohn 


anabolism... 


Trademark Reg. U.S. Pat. Off. 


Each ec. contains: 


Testosterone Cyclopentylpropionate 
50 mg. or 100 mg. 
Chlorobutanol... 5 mg. 
Cottonseed Oil qs. 


50 mg. per ec. available in 10 ce. vials 


100 mg. per cc, available in 1 ce. and 
19 ce. vials 


The Upjohn Company, Kalamazoo, Michigan 


CYCLOPENTYLPROPIONATE 
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In hypertension- 


Apresoline’ 


HYDROCHLORIDE 
HYDRALAZINE HYDROCHLORIDE CIBA 


Over 80 per cent of hypertensive patients can experi- 
ence some benefit from — therapy if the 
following points are kept in mind 


1. The initial doses of A 
after meals and at bedtime) and increased gradually 
over a period of weeks. 


3 2. The dosage schedule should be adjusted to the indi- 

oa \ vidual response. It may take 8 weeks or more to realize 
optimal benefits. 

3. Too much, too soon may lead to unnecessary side 

effects. Too little for too short a time may deny clinical 


benefits to some patients. 
i 4. It is usually advisable to inform the patient that some 
a ; secondary effects (e.g., headache) may occur at the start 
es of therapy but that they almost always disappear as 
: treatment is continued. 


4 barbiturates, etc. 
| Supplied: Tzb/ets, 10 mg. (yellow, double-scored); 25 mg. 
he (blue, coated); 50 mg. (pink, coated). Bottles of 100, 
500 and 1000. 


Ampuls, 1 cc. (20 mg. per cc.). Cartons of 5. 


prooucts, inc., summit, new Jersey 
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